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Chap. IL.» Decimal Fraftions: 4S 
finite with one Cypher annexed to [t, -and, 4 ___. 
is thus. written .85 and 7 thus written 1645 © 
But if the Numerator pf a Decimal Fraftion', con- * 
fſteth not of ſo many places as thereare Cyphers * 
in the Denomitiator, then ſuck! defe& is ſupply- 
ed by 'prefixing ſo many Cyphers before” the Ny- 
merators (wiz. on the lefthand as there are pla- 

ces deficient'; as for Example, > if it were on- 

ty er ner thas, (8) _ Hoang By but *%, 

but by prefixing-a Cypher ' before -it thus (.08) . 

It is +8 and A is thus expreſſed ( .008) Fad 

| x35 is thus. written (025) and ,r3> , thus 
Y , (0025) &. hi $M | + M gp 
| V, A Decimal Fraftion being written as 

its Denominatory is known from a whos um- 
f ber, by havinga point'or prick prefix fore it 
, thus; .25 is % but if it had been expreſſed 
L without a point thus ( 45) it would have ſignified 


- }- - fo many unites: The fame is to be obferved (in 

4 mixt Numbers, for 29 7% being written Deci- 

r mally, will-ſtand thus, (29.15) and 4$:3x thus; + 
% (48.025) and 4875555 thus, « (48.0028)* ard the 

e like of any-others. ; 2-524 

it  $} | | OS OO. 

* But ſome Authors &iftingdiſh Decimals fron 


ſe, whole Numbers, by prefixing a virgula, or per-/ 
Yo pendicular line before the Decimal, (whether it be. | 
8 alone, or joyned - with a whole Number ) thus,. 
_ 18 is7,-and 1 025 is 75535, and 2g [16/18 2932s, 
Is; &+. Others expreſs the” ame Decimal 'Fraftion 
"_ and mixt- numbers thus, (viz.) 19 [945 29 115, 
he:  G&c. Others with a' point over the place of. Units: , 
an in .the whole-number ; and then the- former 'Fra- 


-asi | QRions and mijxt- number will be thus written ;- | 
be-r | £08, 0025, 2916-the like" of others'; A 
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ces or figures 'in a Decimal  FraRtion . thus : 
-$, 028, 2916, 48025, Cc, but, being written 


according to, the firſt. direction, I conceive they _ 


may be moſt fit for Calculation. 


VI. As whole- Numbers do'increaſe their” alas 


in adecuple proportiqn, by annexipg a Cypher - 


or Figure td the place of Units, ſo by prefixi 

a Cypher. or Figure. on the left of a Deci. 

mal, © as aftually to take LIE in the Decimal, 

its value js decreaſed in a ſubdecuple. proportion, 

fo the Npmber 4, by -annexing a Figure or Cy- 
rwoit; it 15 increaſed from 4 to 40, &c, 


if 4 had bcena decimal, viz. 4. and if there, 


had becn © prefixed before it on the left hand, its 


valve h: n decreaſed. from ,* to :#z or © 


244 
and by prefixing 5, it is. $43 and ſtill by prefix- 
ing more Figures or Cyphers, its value will -de- 
- «creaſe inthe ſame Ratio ad infinitum. 

- VII. "And as Cyphers' being. prefized before a 
whole Number, (iz) on the left hand thereof) 
do neither increaſe or, decreaſe its value ; (for. 4, 


and ©4, and 004. being Integers; do. ſill retain ' 


one ard the ſame value ; ) So a Decimal; by ha- 
wing'a Cypher, or Cyphers annexed to. the Right 
hand thercaf, have nor- their value either In- 
creaſed, or Decreaſcd, cf 


b 


Whence it is evident, that all Decimal Fr:Cti-. 


ons may be Reduced ro an equal Denomination at 
firſt ſight .; . for ſuppoſe .15 , and .0958, and 
73465 were Decimals given' to be Reduced to 
one denomination ; In this caſe 1 conſider that 
the denomjnator for the given decimal confift- 
ng, of. the moſt places jn 100000, and .15. and 
, ©08 whoſe Denominators are 1p0 and 10comay 
be Teduced to decimals of the ſame yalue, daring 
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Chap. 1. Decimal Fraition.. | 
ewe, 100000 avg : Troy | by ws | 
nexing ſo many- Cyphers. an the: Right Da 
the Nameratots, as (a ring ta the-4Dehi- 
. nition foregoing) may make eack of. them to have 
100000 for a Denominator, ſo..15 will be, 15000, 
VIII. As the order of places in whole Num- 
bers is from the | Right Hand to the lefr, ſo the 
_order of D cos in a Decimal FraQion is from the 
Left Hand tothe Right ; the firſt place being ac- 
counted tenth parts of an Unity, and by ſome it 
is called prints, the ſecond place 1s ſo many hun- 
dredth parts of unity, or it is. called ſeconds, 
the third placeis fo pany thouſandth es ot 
unity,. or it is' called c irds, &c. Which, will 
more fully appear by the following Table. - 


A Table of -Noration of Intgers and Decimals. 
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In the foregoing Table js given a mixt Num+ 
her of Integers and Decimals ; the Integers being. 
ſeparated from the Decimals by a point, or.prick,, 
according to the fifth definition beforegoing ; ſo. 
that 384575364 ſignifie ſo many - Integers or 
Unites, ,and $2305634 = { many parts of 
Unity, the Figupe 810 the firſt place being ſo many - 
tenth parts of unity ; and the next Figure, viz! 
the gar 2 is ſo many hundreth parts of uni- 
ty, f, w / * (nh ! " . | 

- So inthe Decimal Fraftion .4373, the figure, 


Low ng the firſt place, and is 4. primes, or. 


ter parts of an unite, and 3 the ſecond fi- 


 gure is called 3 ſeconds, or three hundreth parts, 


of an unite, and 7 the third figure is (calle ſe- 
'ven” thirds, or ſeven thouſandth - parts of an, 


. unite, and” 8 the fourth figure is called eight 
 fourthsÞ or eight ten--thoutandth paxts of an 


unite, &e.- , 
- Whenceit appeareth that every place in «a De-_ 
cima} Fradion being conſidered a part by it ſelf 
without any reſpect to the reſt, wilk of .it ſelf 
make a particular Decimal Fraction z.. £. in the 
laſt mentioned Decimal Fra@Qion/,: viz. 4378, 
each place being conſidered by it ſelf, . will make - 
theſe ning Decimal Fraftions, hes 4, 03 
007 -0OOS , or 5 To = and 7333/4 
which Fratins being 2dded together, ' accord. 
ing to the Rules of Addition of - Decimals here- 
afrerdelivered in the third Chapter, . their ſum 
will be .4378, which is the given Decimal of 


-., whieh they are compoſed. | 
"IX, A-Decimal Fraftion is expreſſetby ſome Au- 


thors, by Primes,Seconds, Thirds,Fourths, &c. As 
if this Decimal. 748 were-to be expreſſed, they ſay. 
jt is ſeven primes, four Seconds, and elght.thurds ; 
be DOSY PT ce, Others 


a VO I WY 1... IE. 


a vulgar Fradtion, an 


| To Redacd'n a 27 FF 


_ wo pon nr W 
hers there at oy þ enivec hs 
"en bunired f arty <ight - ahyr 
oved w > y: - 
on, Bi 7 & a gnogd 


bem! 20 7, | 


tion of th ER the Doo. 


mal, and 
vie; ſevert Ac Ss wg ee thou 
.Thipty fix thouſandr 


6 
2 y ores, 


* op he parts of, | ions 
u rife 
Pecimal will prove y "ery; OR 6 Dr) 


ia 16 1972þ M3) 2990? 22 0? 
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it5' om ode 7 23k NICE 
FA: mm 
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onto" Deeomil, hap Ra 
be opangng thereto ; Ono bh 


ro 4% »} 
' bs T4 4 1100US T3717 


*L" 


wr 47 Gre 
L. a in any, Ai "Operation 

” work is ſo CK *vul- 
gar Frattions" as to render. jt, tedious,.- or - diffi- 
cult ;. the beſt remedy you can have, is ta reduce - 
your in. Freon or Fra&tions into a_ Decimal - 


B 4 .. 


© Frattion, | 
hers as you 
np To the 


| be... Goble e -Froftion'to be Redacelf mere ! 3 and, 
—_ Laedd eng conſiſting of 4 


[10AS4 DR oy, Denominatpr ener of <7 given Fraftion.), 
*Is to z (its Num#tator:) 
So i is og (the denominator of the decimal 


h Þ *7500 (the Decimal Tequired, ) 

So ho L cre: 4 will be reduced to its 
equivalent ar, 7 $00, Or -.75 Cyphers 
on the Right þqn Þ decimdo., ither in- 
creaſe nor HL; oF js vale ett defi- 


Aw of the Firſt y 
Now 3 fourſedd pus a, it 
is evident, at if to the _— any Fra- . 


Qion given to be reduced to a Legs you -_ 
wvVaien 
br GS Yon tet Witte it Þ 
r » hs: Quote will by, ghg Gecimal 


So let there ven. to beRedyced 

. {as before) : 8p be ge Leh - in order 
thereunto ] annex 4. Cyphers to > the Numerator 3, 
and it. makes, 30000, which $0; by the de-, 
Re ines 7 x 05, for 

ole tec *the* bh by Fraction 4.. 


jet in el vo)ee ION, ARE s be. Redus 
21 0942-02 


ismio2ce £ AFFU | yu: FE p f % 


= a d 


ta decimals, having - exaly the ſame value, 
more places oe you make your to conliſt 
» 10 NyCH: Rey ERA 8 


ot 4 Or | it Wy 4 
tions Z 1.1 hog A i 
Frattion 2 to. aAicinal of 4 places, 


«4 +* to | . k 
found to be $18 which is not-exaQ, but yet it 
wanteth nof-1v>5s part 'of an u! truth, 
and : hay tern it--$1$2, it. will be 


thetruth,. | | 


. 


- Again if you anuex 5 Cyphers to-the: Numera- x 


- tor, and ſo make the decimal - 6onkiſt of 5 places, 


it will then. be .$1$18, yet it will want. of the 
truth,” but not ſo much as when it had but 4 
places, « for now it will not want 15235 partot : 
an unite of rhe exadt truth, and if you make it to 

be $1819, it Will then'exceed the truth; Thus 
by increaſing the number” of: places in the Deci- 

mal, you may gome infinitely near »the truth, bur, 
never finda decimal exa&tly equivalent in many ' 


caſes. | 

ealſo, that:if after you have Reduced your - 
vulgar Fraton to a decimal; according to the 
ipregoing Rule, there be not as many places in 
the decimal, as you annexed Cyphers to the Nu- 


* merator of the given yulgar Fraction, then you 


are to ſupply ſuchdefet by prefixing ſo many Cy- 

phers on the left hand of the ſignificant Figures, ' 
$ there are places wanting, according to the 
ourth;Rule of-the Firſt Chapter. 

So if 33, were given to be” reduced to a dect- 
mal of any number of places, as ſuppoſe 6, in 
order to is, -l annex & Cyphers tothe Ntmera- 
tor-11, i-makes 11000000, for a dividend, 
waich-.divided by 941, it quotes 11689, which 

"3 COne 


i + te tr 


pe Cee —OO. 


te ANY AAR A OC SS < © 


_ - _— a 
——————_—_— — —  — — ——  —— 
- 
[ 
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—— 
o 


ju _— ——ret——g— . 
_ I en mee cat coo — uw 
— =—_——_ ts A nes 
”* 
- 
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coniiſterh hut Places; 'but-it-" ſhould. heve's | 


pa wherefore' to make it © F pre- 
r before'it, and iti 501 1689 for 

" ves decingl tute 5 ual iff had been! 

requized'to then Tannex wes 

Em namerade. yet after diviſion is 

- >, there willbe but 3,p platev-ifi the Quetient |, 

iſ." "1 16;| therefore” to-make” it conſiſt of 4 pla- 


+ ces; PF 0 # Cypher- befofe it,” and it makes 


.0116" for the Her ſought,” Again let there 
begiven +4: to be Reduced to a decimal of (ſup- 
laces'it will be fongd to be 990075 - and, 

Fog Il be: "redueed to wr | 


* F ©2 


$ v# 4 


»- Reduce he "6 FRY i Madey! | 
_ Weight; Meaſure, TA 50 


Tho Decimal Frartipn; 


Im | 
[A (7 "Hence it is "evident that the Dt rts' 
of Money, Wor, Neafnre; Pime, and Moti- 
oi, &c. -may be: Reduced to dbcimat Frattions 
of "the:ſame Aw or infinitely #earit, for if{in 
. Money) a Pound Sterling | bean integer, whatſo-' 
ever is 1&6 than a Pound, is either part'or parts 
of the ſame ; and when you. know. what part or 
thereof it is, you may reduce” it to a deci-" 
mal of the ſame value; by the firſt Rule of this 
Chapter ; ſoif. you would know''what is the dev 
cimal of a Pound Sterling. equal to'q Stullings ; 


_. eonſider that 5 5.157; "of + a' Pound, apd by the. 
_ Kid Rule, thedecimal anſwering thereto is 350 


Andifl would know the decimal equal to 3 &, T' 

xon(der that 3 d. oy of of a Pound, or :4s of 

aPcund, ard the decimal equivalent thereto , 
, | : will 


eg 5 


bs 95-i ob pane cat EE 


MN — — 7” ER. ST Rt a CE © L 


LS 


be found '(b che ſaid Reſts ) Y be 043: 
ore or rs o ax to” AE. 


CT | 
| _— NI ualicheret 


* Nike Then +or bi realiſe t6 A 
decimal of a pound-Troy weight* write oth: 
6'0z,—12 pi. 1 firſt find that& 2:12 pw. 


- 132, pwts.. Which'is $43 0f # pontid” Troy wee 


and -the decimal equivalent” thereto , will be- 
found to be: .55-by-"the” (id firſt Rule of this 
Chapter. The like isto be underſfo6d in the Re- 
ducing of any of the knowh- of Vs 
Weight, _— Ev: lno't Ecimals. | 


| i'3be F 
To find the ages of 4 Decimal Frafli.. 
- on, in the known parts of Money -. 
+ Weight, ry QF. 


ni, When you would find the yalue-of ada: 
cial Fra&ion .in_ the known, party of - Cogny"" 


Weight, Meaſures Time, Motiligoee cha/06: : 


__ the Gllomng ord 


RULE LG 4 wo 


Mattiply the given Decimal bas the onde of © 


parts 4n the next inferiour denomination that are 


£qual to ſan Integer. in the. ſame denomination | 


with the given -decimal,; and ſee how many pla- 


_ ces are in the oduR. more: tha 
* ſaid virendeclanl ; and y off from the 


bole band with 2 daſh of your pen, and thoſe 


Vhe."* 


y 


ory 
WY) a3s- +4 
: 


"K.. 


cut.ſo. many off from the * 
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f* 7 oor 


he given decimals but of 4 places," wherefore I 


s ſo cut-off, - are the value of the ſaid de- 
in. the.next inferiour: denomination” toit, Y> 
| (if there be any) Remaining, are” 5 
: nal ofan.{nteger inthe Aaid'denominati-' MF ;. 
on, anfl may be Reduced as 16 as [you pleaſe by Þ -* 


| the ſame Rule; as in the following Example; * * 


Let itbe required to findttie valueof this de- I ©! 
cimal of a pound ſterling, viz 27639, LAE-D ; 

Firſt, I multiply the given decimal by 26; and 
the produ is 152700 which is of 's places, 'and 


cyt aff 3 Figuresat the left hand,” viz; 15, [which © 
RE: 3 ſo many ſhillings; now whin the” iid 
7535 15 is Cut off from. the' reſt, there "are ' 
; > Fer remAing, 27063 which I moltiply 
- 'by 12 to hnd the value thereof in 
x5f2700 pence, andthe produt is 32400, which 
\\,12 - conliſting' of y places, I cut off- one 
—— Figure, (viz. 3) from the left hand, 
312400 - which+ is fo many Pence; ſo that I 
| conclude the vale of the given Deci- 
mal to be 15-—23d. and the remaining Figures, 
viz. 2400 are the decimal parts of a peny, which 
becanfe they do not amount to the value of a Farr 
thing, 3 donotRedute any lowgr,” ſee the work 
Sa if .68471. be given, and it be required to 
fnd its value, if you work as is before: directed, 
you will find it to be x3 5—08 4. —1.312 quarters. 
And 374. being ſo reduced, you will. find" it to 
make 7 f.—05 4.3; 040 quarters, 
ta like manner, if it were required to Rednce 
this decimal of a» pound” Troy  wetght , viz. . 
.84576 4. into- known” parts ;” Eirſt; I multiply 
it by 12., and. it, ptoduceth rorggr2 from which 
Feyr off the two fn it Figures 'to the Teft hand, 


# ">" Gs. 


| 


Chap. 2 Decimal Frations. vos r3 
(viz. k 10) for Ounces, and the remaining Fi- 
ures, w __ 49 _- 1 e354 jlti- © a x 
1 20, al pr s 293240, <8435%86 
on which 1 che of: the firſt Figure 15 
viz, 2, Which & two peny weight ——. 
and 98249 remaineth,' which I mat- 1oj14p12 


 tiply by. 34 , and: the . produ@ is 20 


2357760, which is 23,57760 grains; —= — 
ſo that ] conclude So valueof the 2 98240 


given Decimal $4576 pound 'Troy > "49 


weight to be 10 oz,— 02pw.—23 gr, —[——— 
.57760; the ſame is to be obſerved 23 gag60 
in finding the. value of any other de= © 196490 
cimal whatſoever, / whether of Coin ; -| 
Weight,Meaſure , Time , -or Mo- 23 ;BJo 
tion. | | 

{ might here have added Tablcs of Rednton, 
ſhewing the decimal Fra&ions of any of the parts 


JYof Money, Weight, &c. as divers Authors haye 


already done; but becauſe. they 'are ' though 
uſeful ſeldom made uſe of, and partly by reafoh 
of the eaſe in finding the equivalent decimal of 
ay Fraction whatſoever, according to the Rules 
herein delivered 1 ſhall forbear It. 


IV.. There 1s a briefer way of diſcovering the 
alue of a decimal of a Pound ſterling, iz. The 
Figure which ſtandeth in the firſt place of the de- 
imal, (viz. in the place of primes ) being don- 
bled, gives you the number of ſhillings ; then tet 
he Figure poſſeſſing the ſecond place of the de- ' 
ima}, 4jz.. the place of ſeconds ) be eſteemed fo ' 
any tens, and the Figure in the third \place / ac- 
ount ſo many units, which faid tens and -units 
deing accounted one intire number, and made leſs 
dy one, will be {o many farthings, 'Which _ 
Hil- 


, 


+ 


ſhillings and farthings are the value of :the given 

decimal ; | but the Figure in the ſecond place be' 

«. or cle exceed 5, then reckon ofie + ſhilling 

A that, and for the excels aboye 5 elkeem eve- 
| ry paite 10, as before. 4 


"Example L w 


What io the 7 of .9365 1? 
The Figure 7 (ſanding in he Plate of primes) 
' being doubled, givgs.14, which. is ſo many fſhil- 
lings, and the ard in " ſecond place, (which 


is 3) being ac many tens is 3%, and 
the Figure Gn the this I place (1. ) being 6 eem- 
ed datenk, and cromad to the tens beforeſaid, 


makes 36; which being leſſened by x, makes 35 
Fartlngsy which ral. + ſo is bo, 5. —08d. 4 the 
value 0 the given Decimal «7365 l. 


Eeamk 2. 

What i is the value of - .8896 / ; 7, IS, 
The firſt Figure (8) being doubled, makes. 16 ; 
and becauſe the.next Figure is above” 5; I add [ 
to 16, which makes 17 ſhillings: Then the Ex- 
ceſs of the ſecond -Figure above.,5 being 3, 1 
eſteem it ſo many/tens, and the Figure (9) in 
the- third place being. unites, niakes 39; which 
leſſened þy 1, makes 38 Farthings, which i is 9 d. 4; 
fois 17 5. add z, the yalue of the given.decimal 
.8896. . And after the ſame manner may the value 
of any decimal. of a pount! ſterling, be difcoyer- 

dt ; Ieſ fight without loſs of a thing: 3; 


hy 
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1: ©" Addition of Decimals. . 


\ 


. 
| 6 4 


I;* —KE work of Addition of Decimal Fratti- 
= 8 ons is in every reſpect the very ſame- with 
$) that of whole ' Nombers'of-one Denomination in' 
l-Y common Arithmetick, reſpe&* being had to 'the 
ch right ordering /or r placing of the'Decimals requi- 
nd red to be added, which that you may underſtand, 
N- —— this | 
Id, General Reile, - 


he I, When two_or rhore decimals are given to 
be added together, you are ſo to diſpoſe of them 
one under-the other, as that all the Figures: on 
.N the left hahd may "ſtand ig order one under the ; 
& other, that is to ſay, primes, 'under primes, or -* | 
tenth under tenths, (whether they be Cyphers *. 
6; or ſignificant Figtires) and ſeconds or hundredths, 
| 1Þ under ſeconds or hundredths,- &c. obſerving the 
ex-F ſame order if they conſiſt ſome of them of never 
iy many packs, and others df. never ſo few. 


—— 


ich \ Ex ample. 
S5 5 Let there be given theſe following Decimals' co 
mal} be added to grey viz. .00746,-and :0832, "and \ 
lucy .62-and .$: 1 diſpoſe” of themy in, * '' 1 7 
[er-$ order. to the work, as you ſee-4in "the 00746 * 
:i'- | /MHargent, where you ſee the' lowermoſt ' +0832 
po ape 8 royrtnt wee is placed un- "62-1 
©), "which "are likewiſe 78+ 
ah the Migars 2.in'6z being. in 


\-P- Y 
ned pe - ' the 
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In the place of ſeconds is placed under 8 and 

| which are likewiſe ſeconds, or hundredths, and - 
the Figure 3 is the place of thirds,or thouſandths 
- is placed under 7,. which - is alſo ſo mary thirds, 

&c. The ſame order is to be, obſeryed in placing 
of the decimils of mixt numbers to be added, as 
ſuppoſe there were given theſe following mixt 
Numbers to be together, viz. 168.3572, 
and 36.864, and 7.42, and .6: Now ini Grd 
to their finding out their ſum, I diſpoſe of them 
in order one under the other ay followeth, W here 
you may obſerve that. the whole Numbers them- 

. ſelves, / or integral-parts'of the given mixt Num- 
bers are placed one under the qther, as is direQed 
in Addition of whole Numbers, without any re- 

_ Tpect at all had to thedecimals annexed to them, 
2 and, the decimals are placed under each other, 
according .to'the Dire&ions given in the Hiſt 
Rule, without any reſpeft had to the Integers; 

. properly belongitig to them. 1, $09 


- 168.3572+ 
36.864 
+ 17442 
T'.) 


, , 


Wn. Having placed your given Decimals in or- 

- --. der, according to this Rule, draw a line under 
_ them, axin Addition of whole Numbers, under 
- which line you are to place their ſum'; Then pro- 
ceed in your work in every reſpe, as in Addi- 
tion of Integers, beginning at the-right hand, aod 
ſo proceeding through the Decimals- without agy 
regard to them as Decimals, but as if they were 
all whoje Numbers : As for example, let-gs take 
the Decimals given in the firſt example of the w_—_ 
a : Rule 


Chap. 4. Drcimal Frattions. 78 
Rule foregoing ; And firſt 1put down 6 unde 
the line, beca ſe there is no other figure or num- 


4 ber to add to it, then I proceed to the next, ſay-. 

Is ing 2 and- 4 make 6, which I alſo ſet "by 

ng down in order. under _ line, then I 00746 

- fay 3 and 7 make 10, ſo Iſetdown o, .o832 

we and carry 1 to the next, ſaying 1 that .62 

ot I carry, and 2,-and 8, - make 11,” for 8” 

which I ſet down rt, and carry 1 © ——— 

= the next, ſaying, 1 that Fcarry and 8, 1451066 » 

re and 6, make 15, which 1 put in its 

> late under the line, becauſe it is the laſt; and 

-becante thefigure 5 ſtandeth under w/o of 

ed primes; I puta point befcre it, that ist be- 

14k tween 1 ands, and the work is finiſhed ; the 

m, | number 1 being anintegar, arid the reſt a decimal; 

TT; whereby I find the ſum ws 1.51066, thats 4 

aſt integet, ahd .51066 parts of an integer, / , 

by After the ame manner if the mixt numbers in, 
the ſecond example of the foregoing Rule were 
given to be added, their ſum will be found to be. 

' 214.2412, that is £13 ihtbgers and .2412 deci- 
mal parts of an integer, as you may fee by tht 
following-work: 


163.3572 . 
36.364 
1.42 
.C 


hte. at. eovromtty. 


213.2412 


Other Examples for the Learners praticemay 


be ſuch as follow, 


G 41.608 


42.608 


16.07 7:573 36.72 
26.009, 724 9-554 
42:8 56 7358 


' 127.487 © 13-225 795.0198 


1+ CHAP. IV. 


Subtraction of Decimal 
- b5  Frachons, 


' 
r. v T Hen two Recimal Frations are giv- 
YY... en, and heir Ciffereace or, excels 1s 
required , .you,mult place/them (in order ro the 
hg”, You Were taught in the foregoing Chap- 
ter © Kirin, and.the operation is the very 
ſame jn every reſped. as in Subtraction of whole 
Nmbhers of one denomination, beginning at the 
Right hand, as in the following Example. 

Let it be required to Subtract the Decimal .634 

fromthe Decimal .728;- In order to the 
work | put them one under. the other, viz, .728 
the biggeſt uppermoſt, and take each fi- .634 
gure in the lowermoſt out of its Correſ- -=—— 
pondent figure in the uppermoſt, putting .094 

_ their reſpective differences in order below 
the line, and I find, (that when I have finiſhed the 
operation) the remainder or difference to be .004/ 

as by the work appeareth, | 
In 


Chap: 4: - 
In like manner if the mixt Number 42: 347 
were given to be ſubtrated from the 
mixt number 76.23. | place them in 46.123 
the ſame order asis directed in Additi- 42:347 
on before-going, only with this Cauti- — ——— 
on, be ſure to place the' biggeſt upper- 33 776 
moſt, ther proceed to take each figure 
in the lowermoſt out of its correſpondent - figure 
in theuppermolt, as if they were whole numbers, 
and haying finiſhed the work, the remainder, or 
difference will be found to be 33.776 as you ſee it 
done in the Margent, __ | x: 
When the Decimal given to be ſubtralted do 
not conſiſt of an equal number of places, ſach de- 
fe muſt be ſupplyed by annexing 'Cyphers, of 
ſuppoſingas many Cyphers tobe annexed (as are 
wanting) onthe Right hand, and then the work 
will be as in the former Etamples. | | | 1/31. 


Example. 


Let it be re-uired to Subtra& .057486 from 
$4; Now becanſe .84 hath in it. 
but 2 places, and the other hath 6, I .$4-008 
ſupply that defe&t by annexing ' 4 Cy-_ .037486 
phers thereto as in the Margent, and ———— 
the work being finiſhed, find the Re- 802514 
mainder, or difference to be .$02514. w 

The ſamo is to be obſerved hen a decimal 
Fraftion or mixt number is given to be | 
Subtrafted from a whole number , as 64.000 
ſuppoſe 15.486 were given to be ſub- 15.485 
traQed from 64, becauſe there is no de= ———- 
cimal annexed to 64, you are to ſup-" 48.514 
ply the Decimal places with Cyphers; 
and then proceed in the m__ as before is ——_— 

2 an 
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and having kniſhed the work of SubtraQion, the 
Remainder will be found to be 48.514 as by th 
wor k in the margent appeareth. 

Other Examples for PraQtice may be theſe fol- 
lowing. * 


From 4.3479 84.6 ns © 
Subtraft $2784 15.0752 , 0.2358 


— 


Remams .0695 6 9.5248 9.7642 


C84 P?.-.v. 


Multiplication -of Decimal 
Fractions. 


the Fattors are decimal Frattions, or whe- 
ther they be viixt Numbers, or if the, one be a 
decimal Fraftion, and the other a whole or mixt 
Number the Multiplier is to be placed under the 
Multiplicand in the very ſame manner as in mul- 
tiplication of whole Numbers, and when they are 
ſo placed, the operation is the ſame in every 
Reſpeft, as in Multiplication of whole Numbers, 
and when you have added the- ſeveral particular 
products together, as is uſual in whole Numbers, 
he value of the' product is to be fourd out by 
ths _ | ; 


\ I Multiplication of Decimals, whether both 


Gen:ral 


Chap. 5. - Decimal Frattions. 21 
© General Rule, | 


Look how many D:cimal places are in both 
the Faftors, (viz. the Mulciplicand and Multi- 
plier) ſo many decimal places muſt be in the pro- 
duR. : 

Wherefore cut off ſo many figures from the 
right hand of the produdt for decimals, and. the 
figure or figures Remaining on the left hand (if 
there be any) are Integers, as in the following 
Example. 4: 

Let it be Required to Maltiply 34-82 by 9.26; 
it matters not, which you make the Multiplicand, 
or the Multiplyar, but 1 take 7.36 for the Multi+ 
plyar, becauſe it hath fewe!t places, and .- put 
itin order under . 34.82, as if they were both 
whole numbers, a having finiſhed the work of 
Multiplication I find the produtt ro be 2527932 
as you may ſee by the fgllowing work. 


34.82 

7.26 

n 20892 
6964 
> 24374 


252-7932 


Thea to find the value of the produ@, I look 
how many Decimal places are in (both ) the Mul- 
tiplicand and Multiplyar, and I figd 4, -where- 
tore I mark the 4 firſt places to the Right hand 
for decimals, by putting a point. between 


$ them and the other figures on the left hand , ' 


and thea the Produ&t will appear to be really 
C 3 252-793 
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252:7932 thatis 252 integers, and . 7932 Deci- 
mal parts of an integer. | 
" A ſecond Example may be of a mixt Number 
given to be multiplied by a Decimal FraQtion ; 
as thus, let it be required to Multiply 38.5746, 
by .co463 ; I prepare the given numbers for 0- 
peration as is before direed, and having finiſhed 
work I find the produt to amount to 
1786c0398. Then to find the true value of the pro- 
fy&T conſider the number of decimal places, in 
both the Faftors, which I find to be 9, viz. 4 in the 
Multiplicand and 5 in the Multiplyar, therefore I 
mark out 9 places towards the Right hand of the 
produ@ of a decimal Fraftion, which indeed is 
the whole produ@, and therefore I conclude the 
true vali of the produ to be . 1958600398, as by 
the following , operation appeareth, viz. 


38.5746 
0046 3 


1157238 
2314476. 
| 542984 


.178600398 


AThird Example ſhall be of .2 Decimal Fracti- 
ons, the one being given to be multiplyed by the 
other, as, let there be given .63478 to be Mul- 
tiplyed by .8264, having diſpoſed of the given 
numbers according 20 arder, and . finiſhed the 
work of Multiplication as is before direfed,' I 
find the produ& to Amonnt to 5245821 92, which 
being done, to find the true value thereof, I con- 
ſider that there are 9 decimal ' places'in both the” 

J« hr res rnd & count Faftors, 


- 
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Factors, viz. 5 in the Multiplicand and 4. in the 
Multiplyar ; wherefore Þ note out 9 uw in the 


x # produd for a decimal Frattion, and fol find the 
: true value of the produtt to be .524582192, as 
5, by the following operation appeareth. 

- . 

d FF, 63478 

0 .$264 

J- — — — 

n 253912 1 

ie EW 380868 44 
1 126956 | 

16 507824 

is w__— 

1C +$245921 92 | 
) | | 
7 - The like is to be underſtood in any of the like 


Caſes whatſoever. 
[1, Tf it ſo happen (as oftentimes it may) that 
after your Multiplication is finiſhed, the figures 
' In the produ&t donot conſiſt of ſo many places as ' 
thereare decimal figures in the Vultiplicand and ' 
| Multiplyar, ſuch defe& muſt be ſupplyed by pre- 
fixing as many Cyphers before it towards the left 
hand, as it wanteth places, and then mark ſuch 
produ&t with the ſaid prefixed Cyphers, for a 
decimal Fraction and the true produ& Required ; 
x. as in the following Example. 
he Let it be Required to Multiply 047986 by - 
1- 0642, after the Multiplycation is finiſhed, 1 find ' 
en | the produd to be 305692, conſiſting but of 6 
he places, but the number of Decimal places in the 
'1 Multiplycand and Multipliar is $, wherefore ta 
ch & makethe produd ro contiſt of 8 places, I. prefix 
2 Cyphers before it, and then the true product 


he” | Will be.00395592 ; the work followeth, - 
| © WS " wad 


$ 


-” 
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00305592 
, 

In like manner if 376523 were given to be 
Moltiplyed by .1 346 you will find the produtt to 
he 506799958 conſiſting of 9 places, but there 
are 10 Decimal places in both the given Facors ; 
wherefore the gg muſt be increaſed to 10 
_ Places by prefixing a Cypher which will- make 

* aud 6omy as S by the following work. 


«376523 
1346 


1259138 

I 526092 - 
1129569 
376523 


Re —_—_ CC —— 


0596799958 


By this time I doubt not but the diligent Lear- 
fer is well acquainted with Multiplication of | e- 
cial FraQions, the work being as plain and eaſie 
Divi whole Numbers z The next we come to is 

wikon, : 


6% 
4 


CHAP. 


I Chap. 6. ; ; | : £2 t | 


CHAP. VI 
Diviſion of Decimal Fractions. 


Hai gone through- Addition, SubtraQtion, 

and Multiplication, (The operation being, 

& | (as you ſee) inevery Reſped the very ſame as in 

| whole Numbers ) we come now to Diviſion; and + 

! although in Decimals, (as well as in whole Num- 

| bers) Diviſion may ſeem ſomewhat difficult to . 
the young PraQtitioner, yet we ſhall endeavour to ; 
render it as plain and eaſieas poſſible may be. , 

[. The operationin diviſion of decimals is in 
every reſpec the ſame with that of whole num- 
bers, therefore the difficulty in divifon of De- 
cimals lyeth not in the operation, but in finding 
out the value of the Quotient after the work of - 
Diviſion is ended, a general Rule for finding of - 
which ſhall be given by and by. 

II. It is neceſſary many times to annex a Cypher. 
or Cyphers to the dividend, whither it be a whole 
Number, or'a mixt Number, or a decimal Fra- 
Fion, for many times the diviſor, conſiſteth of 

- FF more places than the dividend, and in that caſe 
- there muſt be a competent Number of Cyphers. 
annexed to the Dividend, as, ſuppoſe, ix were 
e required to divide 73.564 by 46.24897, Sore you 


QA Vo. © ©S 


. "- 
9 %. 


- TY 


'S cannot cohveniently proceed in the work till you 
have annexed Cyphers to tfle dividend, to in-* 
creaſe the number of places in the decimal part Tt 
, thereof,and you may annex as many as you pleaſe, - zz; 
2 for - *:Y 


. S 
Go "ws 
o 
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annexed to a Decimal Fraftion do neither Aug. 
ment nor diminiſh its value, 

Il. When 4-queſtion to be wrougyt by Divi- 
fion of decimals is propoſed, conſider whether 
there areas many decimal figures in the dividend, 
as there are in thediviſor ; if there be any want- 
ing, make them full as many, or rather more by 
annexing Cyphers thereto according to the Rule 
foregoing, but in ſome Caſes there muſt of neceſ- 
ſity be more, for when there is an equal nymber 

decimal places in the dividend, and in the di- 


viſor, and a diviſion can be made, then the Qyoti- 4 


ent will infallibly- be a whole number without 
any Fraftion, except what is in the Remainder, 

IV. In Multiplication. of Decimal Fractions, 
the product containeth as many Decimal figures 
as there are decimal places. in the Multiplicand 
and Multiplyar, and-+n-Diviſion if you multiply 
the Quotient - by the diviſor the product will be 
equal to the dividend, upon which conſideration : 
| thetrue value of the Quotient of any divifion 
may infallibly be known by this . 


General Rule, 


Te F After the work of Diviſion is ended, conſider. 


how many decimal - places are in the dividend 
more than there are in the diviſor, and how ma- 
ny ſoever the exceſs.is, let ſo many in the Quoti- 
ent be ſeparated from the Reſt, fir a Decimal. 
Bur if thereare not ſo many figures in the Quo» 
tient, as the ſaid exceſs is, ſuch defet moſt be 
. ſupplyed, by prefixing as many Cyphers on the 
left hand, putting a' point before them,. as 
hath been Taught already ; then ſhall ſuch Dey. 
, ma 


_  Diviſonof Chap. * 
or by the 5 Rule of the firſt Chapter, Cyphers ' 


| 


> of A mm, 
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mal as aforeſaid, be the true value of the Quoti- 
ent ſought. - | 

I ſhall explain this Rule by Examples of the ' 


ſeveral Caſes that may 24 ak. the divifion of 
Decimals, which are 9g, as followeth. 


- Wn 2 , 7} >} a whole Number 
y WU 2>a whole Number | > | a mixt Number 
eſW3S 'S | a Decimal Fraftion 
(- 4 % a whole Number 
r if 5$amixt Number 4's q amixt Number 
- 365 : | Decimal Fraction 
L- 167 n . I'S12 whole Number 
1» 56 Decima! Fraftion | & | a mixt Number 

9 3 3 ; a Decimal Fraction 


Caſe 1. 


5, 

$ 

d 

Y B A mbole number given to be divided by a whole 'number. 

C V. When you are todivide one' whote Number 

n' # by another and they are not commenſurable , 

n though there are no decimals in either the divi- 
dend or the diviſor, yet if yon annex a Com 
tent numberof Cyphers to the dividend, there 
will be a decimal in the Quotient conliſting of 
as many places as you annexed Cyphers to the di- 


Fr. F yidend, 

d Example 1. 

- Let there be given 5729 to be divided by 438; 
M According to the foregoing Rule, I annex a Num- 
- ber of Cyphers, Cluppoſe 4) to the given divi- 
Þ dend which will ſupply 4 decimal places, and it 
C will be 5729.0000, and after the work of diviſ- 
S on is finiſhed I find the Qnatient to be 1 30799 

- 438) 5729.9990 (13.0799, &c. 

I | ; "Now 


28 ' Diviſion of — Clap; 6 I © 
Now to find ont the value of the Quotient - 

by the General Rule before-going, I confider that MW 

there are no decimals in the diviſor, but there are 

4 in the dividend, and conſequently by the Gaid 

Rule there muſt be 4decitnal places noted out in Wt * 

the Quotient by ſetting a point before them, and 

then the true value of the Quotient will be 

found to be 1 3.0799. 


PF Example 3. 


Let there be given 4$ to be divided by 437.6, 
you cannot here make any work till you havean- |, 
nexcd Cyphers to the Dividend, becauſe. the di-" 
viſor is bigger than the dividend, and therefore 
annex as many as you think convenient, ſuppoſe 
6, and having ftniſhed the work of Diviſion you 
will find the Quotient to be 1095, now to find 
ont its true value, conſider that there are no: de- 
cimal places in the diviſor, but there are 6, in 
the dividend, -therefore there muſt be 6 decimal 

ces in the Quotient, but the Quotient as yet 
poſſeſſeth but 4 places, therefore to make them }F 
vp 6 according to the ſaid general Rule, I prefix ſt 
twa Cyphers before the other figures, on the left 
hand of the ſame,ſoas they may take place in the d 
decimal by pntting a point before them, ſo will FF. 
the true Quotient bs'.oor0g95, Cc. | * 


bp pay a wy Hy we f & ov wy of 


43795) 48.000000 (.oot ogy, Ec. 


M This Firſt Caſe may very we'l ſerve for a fur- 
ther illuſtratio, of the firſt Rule of the ſccond 
Chapter of this Book. 


Caſe 


Decimal Fratfious. 
Caſe 2. 


Chap. 6. 
Example 3. 
A whole number given ro be divided by a mixt . number, 


ww = WWW IVY = VT. 


Let the whole number 586 begiven tobe di- * 
vided by the mixt number 36.4865; here you 
may obſerve that although ' the dividend be grea- 
ter than the diviſor, yet there can be no operatiog ' 
until the dividend is prepared by annexing; a 
competent number of Cyphers to it, and accord- 
ing to the third Rule of this Cha ter, I muſt an- 

«eW nex at leaſt 4, Þut here I fhall take 6 (or more at 
pleaſure ) and then the dividend will be 
586.000000, and the work being * finiſhed as in 
Diviſion of whole numbers, the Quotient will'be 
found to be 1606, &c. | 


| FI WS *T 
S 


39.4865) 586.0.00c0 ( 16,06, &c. 


Now to difcoyer. the - value of this Quotient, 
according $0 the general Rule aforegoing, I con- 
ſider that thereare 4 decimal figures in the divi- 
ſor, and 6 decimal places in the dividead, the ex- ' 
ceſs being 2, and conſequeartly there muſt be two 
decimal places noted in the (Quotient by putting 
a pvint before them, and then the- true Quotiear 
will be 16.06 as you may* prove at your leiſure. 


Sv" FF» FF TY = ow 9" = BY DU 
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E x ample os. 


; Another Example of the ſecond Caſe may be 
this, Let there ke given the number 2, tv be 
divided by the mivt number 28.74, having pre- 
pared the dividend, by atinexing 6 Cyphers r9 

it 


44 Diviſion of '_ Chap. 6; 
it, (or more at pleaſure) and finiſhed the work 
of diviſion as in whole numbers, 1 find the Quoti- 
ent to be 695, &c. 
+ 28.74) 2.009000 (o6gg, Cc. 

'Now to find out the true value of this Quotient 
I conſider according to the General Rule, that 
there are but two Detimal places in the Diviſor, 
and 6 in the dividend, therefore (the exceſs being, 
4) there muſt be 4 decimal places in the Quoti- 
_ ent; but there are but three places, wherefore [ 

-make them up 4, by prefixing a Cypher before 

them, according -to the latter part of the ſaid 
General Rule 


Caſe 3: 
Example 5. 


A whole numb. given to be divided by 4 decimal Fratt, 


Let there be given the -whole Number 48 to 
be divided by the decimal .0675, after the divi- 
dend is prepared by annexing a cofnpetent number 
; of Cyphers, as ſuppoſe 7, after the work of Di- 

viſion 4s ended, | find the Quotient to amount to 
711111 as followeth, 

0675) 48.0000000 (711.111, &c. 

Now to find out the value of the faid Quotient, 2 
by the foregoing general Rule, I conſider "that 
* there are 4 decimal places, Im the Diviſor, and oF ©© 
in the dividend, the exceſs being 3 ; wherefore I} *h 
conclude that according to the faid Rule, there it, 
- muſt be 3 decimal figures in the Quote, out off or 1 
ſeparated from the reſt by a point, and then theſſſ *N: 
true value of the Quotient will be 711.111 that i ©01 
711 integers, and 111 decimal parts of an integerſij Ph 
Or very near. ; Ca 


© FF % Bo PR PROPERTY 


Chap. 6. Decimal Frattions, 


k G 
1- 4 Caſe. 4. 
| Example 6G. 

t : . 
J A mixt number given to be divided by a whole number. 
af Let there be. given the mixt Number 743.574, 
i- to be divided by the whole Number 75. 
> 1 After the dividend is prepared by annexing 


reſ8 | Cyphers at pleaſure, and the operation (accord- 
57% 8 Low diviſion of whole numbers finiſhed ) you 
x v1ll find this Quotient, iz. 991438. | 
75) 743-37400 (9.91432 
Now to , hn, the true value of the faid 
Q notient, I conſider thatafter there are 2 Cy- 
pt. ers annexed” to the dividend, that the decimal 
pa rt thereof will ſs 5 places; and becauſe 
i} there are none in the diviſor, therefore the ex- 
celS1is 5, and conſeqeuntly (according to the ſaid 
to} Gerrexal Rule? | note 5 Places in the Quotient for 
ivi-l the decimal part, which being done, I find the 
ber £rutt value of it tobe 9.91432. 
Di- | 
tto Example 7. 

Apain, Let tle dividend in_the laſt Example, 
viz. 743.574 be z yiven to be divided by the whole 
Number 43576, a'nd the Quotiemt will be found 
to be 17063, if t here be 3 Cyphers annexed tg 
the dividend, and tl 1ere will bes decimal places in 
itz-and - not one in the diviſor, wherefore there 
muſt be 6 decimal p laces in the Quotient, but 
there are but 5, there fore to make them 6, ac- 
© cording to the ſaid Ge. neral Rule, I-prefix'a Cy- 
pher, and then the t. rue value of the Qunniens 
will 


- 


= be .017063 as upon proof you will effily 


43567) 743-574000 (.017063, &c; 
Caſe 5. 


E xample 8. 
A mixt number given to be arvided by a mixt number 


Let the following mixt Number iz. 3748 be: 
given to be divided by the mixt Number 46. 375 . 
Here according t former dire&ions I annex Cy - 
| er (at pleaſure) to thedividend, ſuppolc  ;, 

hen will the dividend be 3.7480c000 and hay 
ing hniſhed the work of diviſion, as if they. wal ce 
whole numbers, I find the Quote to be 8084, & cc. 
but the true value of this Quotient thus found. I 
as yet know not, therefore to -make a diſcove:ry 
* -of its value I conſider that in the dividend there 
are 8decimal places, and inthe .di-/iſor there are 
but three ſuch places, therefore- the number* of 
decimal places in the dividend e:cceeds the mam- 
ber of places in the diviſor by «<;, ſo that by- the 
foregoing general Rule I know that there tuft 
be 5 decimal plages in the Quot tent, but there are 
_ Only 4 figures, viz. 8084, but, to make them 5 
'according to the General Rule, I prefix a Cypher 
before the other figures and it makes .o808g, 
which 1s the trueQuatient ſc vght. 


- 46,375) 3.7480000Cc y (.08084, &c. 
Caſe 


bg 
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| C. aſe 6, + 
A mit tonbes given to be divided by « Dec.Frathion, © 


Yb Exandle'g: 

| Let there be given the mixt ntviber 54.399 

to be divided by the Decimal FraQtion E: 4687 ; 

having annexed a competent number And eee! 
| Places 

e divi- - 


M-Y be 4 decimal places in the Quotient | 
the @ are of the Integral part, fo that I find the true 


| 5 Y may eaſily prove at your Leiſure, PS. 
8 .34687)54.579009939 (56.5705; Ge, 


ESR And 2%... 4-4 

If there were given the mixt Number 45,384 

- - Uto be divided by 02247 ; here are not. ſo many 
Caſe decimal places in the dividend as there is in the 
Fdivifor, therefore do I increaſe their Numter by 
FE D annex» . 


34 Dyviſion of Chap: 6. 
annexing $s Cyphers thereto, and then the divi- 
dend will be 45.38400000, then do.] proceed to 
the operation, taking .no notice at all of the 
Cyphers which are before the diviſor, but work 
as if there were none at all, and when the work 
of diviſion is finiſhed, 7 find the Quoticnt to be 
183749.89, Ec. .... | 4 


0... ac at ca .]- "—_ 


'4. +000347)). 4588490000 (183740.89, &c. 


Now the Quotient.being found, 1 come next to 
find ogr j&s valne, which to do. I conſider that 
there are 6 decithal places in the diviſor, and 8 in 
the divigeny, Þ that the exceſs 1s 2 places, there- 
fore '1 tonatude accofGing to the fajd. general 
Rule, that there myſt be two decimal places not- 
'ed in the Quotient,” {9 that then its *true yalue 
will be fouhd to be.183740.89, &c., : 


: 


ure Eaſe | 
A Pecimal-Fraftion given to be divided by 4 whole 


'. number. 
\ Fx umple 11. 


Let it be Required to «divide the decimal?" 
Fration .o07864 by. the whole mumber 25. 
here in *this Example, there is no need of - an- of: 
nexing any Cyphers to the dividend-to prepareſſ-* 
it for operation, but yet you may at your plea- 
ſure, only becauſe there is no neceſſity / ſhall for 
bear it, 'and proceed to the work accordin; 
the Rule of Diviſion. in whole Numbers, and the 
work being finiſhed, I find' the Quotient to be 
314, then 7 proceed to find out the value of this 
cues SED þ He * Quotienty 


6.8 Chap. Detimal Frattions: T 
F-W Quotient bythe General Rule foregoing; andbe. 
O _ there is no decimal 4n the'diviſor, and 4 irf 
"ef the dividend, therefore there muſt be 5 decimal] 
k MN places in the'Quotient, and there are but 5places 
as yet, therefore do Ipraſx unter any 
de i the Quotient thus found, and -note them for the . 
'@ true Quotient ſought, whichis .00314, as by the 
operation appeareth. | 


to 25.) 07864 (00314 e ALETE 
od BY " | : 4; is "7 9 7 22 
, 7 #28) Caſe $4.11 405757 notivict- 


_ F * ary = Tam ' 
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hy A Detimal Frattion given to be divided by 4 be 
$0 "att Nather, 727" 1 20 TONR 
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Lt there be giveh the Decimal FraQtion''(346} 
0 be divided by the mixt Number 3-476, here Ir. 
epare the dividend for the work by arinexing 4 
yphers thereto, and hqving finiſhed the work of 
divifion I find the Quotient t6 be 2433;and to diſs 
Keover its value according to. the general;Rule; I 
conſider that there are in the dividend (after the 4 
yphers are thereto annexed) 7 decimal places, 
"Þad in the diviſor there are but 3, ſorhat the ex- 
eſs is 4, therefore I conclude that there muſt be 
"Four decimal places in the Quotient, ſo that the 
rue Quotient isthe Decimal Nutnber .2433, &c. 
$ followeth, 


xr 3-476) 8460000 ( 4433, Fe. 
o D 3 Buf 


-' (_ , 
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.- Byt- if to "the.faid dividend: ,845, there” had 
brenannexed 4 \'Cyphers then'the true Quotient 
cnet Aran 4124338; &c.:and if there had 
yoo —_— annexed, thereto"then had the 
0.243585; Seo i» 5.7 | 


Quoul | MM} SING 


/ 


oil? yo 2s ,:.: 95% :Exlacaiple 15; 


Let it be required to divide this 'Decima 
FraQtion, viz. x8g& by.the- mixt; Number 34.76 
after |] have. annexed Cyphers to the Dividend 
to prepare it for the work ; and the work of 
Diviſion being finiſhed}, 'Þ. find ( as before ) the 
Kovent to be 243}, but the yalve of it being 

ops.,.. ky the, general fee: Fill,be.difere 
Fob he former '"y aving taken the 
number of decimal places, in the dividend and 
the diviſor, I find exe ta be 5 inthe divi 
on, ſo _ qt ould be 5 decimal places it 

but there are now, but- 4 1Þ 

CR ot $hat defect. 1 prefix a Cy 

Fo Quote, apd put-a, point before | 

. 12 .may. take;phace . in,;the. Decimal, and the 
thittpye,. value of the Qpariegt, will be «©2433 
LEN 88; followeths,;- 


+. 34:70) 8460090 (FEY Ec. 


""Andif the Diviſor. had been 349.6 then the 
Quote would have been .002433, &c. 


Cal 


hall at mt; Wo Fear 
ent | Caſe © SOILS ' - 
had EE 7.00 28 0015; $007 epGan) 
the A Decimal Frattion given 0" be divided by a" © 
| | | ' Decimal Frattmy.: | 
Example 14.” 


; Let there be given the _ Decimal | Fraction 
.$35796 to be divided by .243, here / may annex 
Cyphers at pleaſure to the Dividend to prepare 
it for operation, but. becauſe there is no neceſſity 
for it I ſhall forbear, and proceed ro the work ay 
- Win Diviſion of whole numbers; which being fi< 

MF niſhed 1 find in - the' Quotient © the: nutnber -3439; 
Wind now I have nothing to-do-but- to find out the 
'Wtrue value of this Quotient, /and-in order: theres 
unto I conſider that in the dividend are 6:decimal 
'*", Mplaces, and in the Divifor but: 3, -wherefore the 
 U'YFexceſs is 3, which is the number of decimal places 
he in the Quotient, which being ſeparated from the 
"ret by a point according to farmer direQtions,the 
- "Ftrue value of the Quotient will be found to be 
th | | | 

| 3-439, Cc. P3162 
#33 .243) 835796 (3.439 


F But if the dividend had had a Cypher annexed 
to it, then the Quotient would have been 3.4594 
&c., and if two Cyphers had been annexed to it, 

Vthen the Quotient would have been 3.43948, &c. 

But if the dividend had been .0835796, and the 

Ydivifor the ſame. as before, the operation would 
have been ſtill the ſame, and” the ſame figures 
would be in the Quotient but not of the fame 

Sylye, for they would have beet, all Decimals, 

. |  D3 Vit. * 
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viz. .3439, &c. But if the dividend had been 
. (as before) .835796) .and the diviſor had been 
(.0243) the ſame as before with a Cypher pre- 
| fixgd before it to depreſs its value, though the 
operation be the very ſame, yet-the value of the 
Quotient would have been 34.39, &c. And i 
the Diviſor had had two Cyphers prefixed before 
it thus .00243 then the Quotient would have 
been 343.9, &c. ' And if the diviſor had beer 
(000243) the ſame 1s before with 3 Gyphe ; 
efixed _ before it then the Quotient would hav 
why 3439. conſiſting intirely of Integers, except 
ou have annexed Cyphers to the Dividend. T hus 
| havel largely gone- over all the Cafes that.' can 
happen in divifon'of Decimals,' / and have given 
one or more- examples 'in every Caſe, ſo that 1 
ac 7 ro time the” diligent Reader is made 
o__ 'of -perforining any operation, either ink 
addition,” Subtraftion, or Multiplication, or Di 
vifionof Deci mals,” and if he 'be ſo perfeQted, 
perhaps he may: be defirous to-know ſomething of 
the uſe and'application in the practical- parts of 
Arithmerick,- before he comes/to-/the more diff 
cult part of the extraftionof Roots, and: becauſe 
] would not dull the 'edge of his Apetite, I ſhall 
give him a taſte of their excellent uſe in the Rule 
of -proportion;-/and ini 'the 'menſuration of ſome 
nee ane Fahey come to ſhew 
beir-uſe 'in'the extrafting the Cube and-Square 
oats; and the calculating of Intereſt, &c, - © 
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CHAP VIL 


'The Rule of 3 in Dicimals. 


Shall' not here meddle with the Rule of 3 i 
its diſtin kinds, iz. Single, Double, Dj- 


re&,” or Inverſe, ſuppoſing” the Learner to be 


acquainted with that- already in the praQite of 
vulgar Arithoretick, OO 
I: In the Rule of 2 in Decimols, the operatis 
en is jn'eyery reſpe& the' ame” as ' in whole 
Numbers, ſois it in all the parts, or.- Rules of 
Arithmertick, only 'when', you work in Detimils 


'you muſt hive Reſpe& to the Decimal Rules be= 


fore taught, for in Decimals you muſt Add, Sub- 
tra&, Multiply, and Divide, when, and after 
the ſame manner as you do in whole Numbers, a 
few Examples will make you porfett in the knows 
ledge thereof, 


Example ' i 


I. 131. of Tobacco colt 35. 6 4. how muck 
will 326; 1. coſt at that Rate ? | 


When the Frattional parts ofthe Numbers in 
this Queſtion are turned into Decimals, then it 
will-be read thus, viz, | - 


If 1.751. of Tobacco: coſt 3.4 ;- how much | 
will 326.25 |. of hs Par 
4 wes: 


ww” The Ruleof 3 Chap. 7.) 


, The nurgbers being orderly a$/1s direft- 
edin the « 6 Rule of the pter of my 


Vulgar Arithmetick will and as Om, 
L Jo [. 
I.75 * 345 *, 326.25 


And if you multiply the third number by the 
ond, or the ſecond by the third, which is all 

\ and divide the produ& thereof by the firſt, 

28 is diregen iri the 10 Rule of the 7 (7 Chap. 


Ig Volgar Arithmetick ; & only i yd Multiply- 
ad, Dhrdng: you muſt have. rega 
Bplicarign and infos of {On +: rioder; ig 


fwo Cha and... when the 
| 7 Anil. the an wer rer will be found to be 
; "Kilins of 324, 125. 64. ſee ghe fol 


. * 
x 
9 C 
# 


[- 


y l. f, [. s. 
ly OO J-7s © 45 7 + 326.25 5 Gx2y 
163125 
97875 


— —_ $. 


1:75) 1141.875 (652.5 
r0ga*.** 


913 
$75 


+ 


| : 437 
Facit 652.5 ſhillings 350 
or $24, 12s. 66, 


$75 
875 


—— 


(9) 


Example. 2. 


If 9 C. of Tobacco coſt 257. 9 5. what will 
be the prige of 17 C, weight of the fame at that 
te 


| — The given numbers being Rightly ſtated, togs- 
3 ger i the whole operation take as fol- 
"4 oweth, by 


' 2. ang Rt 


SY The Rateof 3 = Chap. 7, 
TW” 1 L. 


25-35 :: 17 ': 47-883 
| I7 : 


© 


T3 17745 
k, 2535 


9) 430.950 (47.863 | 


"72 " Facit 47- 88 3 [' or 


"IF WW 17 5. $4. fore 


(3) | 


toes you fee that the Anſwer in Decimpals is 
47.883 /, now the value of this decimal Fraftj-- 
may be diſcovered at” firſt ſight” (by -'thag, 
bill wa way of finding the —_ of a decimal rt 
of a pound ſterling, delivered . in the 4 Rute of 
the 2 Chapter foregoing ) to be 17 5. $9. fere 
for 8 primes is 16 ſhillings, and ſeconds is 1 ſhit- 
ling more, and 3 ſeconds over, which with the 3 
in the place of thirds make 33, from which aba- 
ting 1, becauſe it is above 25, there remains 32 

faxthins; or 8 pence, 
Example - 
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Example 3. 


If an onnce of Gold be worth 2/, 195, 4d; 
pins price of 19 0z. 3 pw. 5 gr. at that 

are { | 
- By the 4 Rule of the-2 Chapter 3 pw. 5 or? 
may. be mi to this decimal of an 4 
1604 16, io that 19.160416 is a mixt' number 
equal in yalue to 19 oz. 3 pw. 5 gr. And by the ſame 
Rule .q666 is found to be theDecimal part ofa 
pound ſterling, equal in value-to - 195. 4 4. ſo 
_ the Decimals being found out; and the num- 

rs given in the Queſtion being ſtated in order 
will be as followeth, viz. 


PL. L. Oz, * &. 
"1 : 2.9666 :;: 19.160416 +2 $56.84r 
| ' © 2.9666 
L. — 
Facit 56.841, &c, © 114962496 _. 
l. * d. 114962496 | 1 
or 56--16—10 fere 114962496 
172443744 I 
38320832 


$6.84 129911 056 


$0 that I find the Anſwer to the Queſtion to 
be 56.84129, &c. Or 56 L.. 16 s. 10 d. very near 
aS it may be diſcovered by the brief way of find- 
ing the value of the decimal of a pound ſterling | 
delivered before in the 1 3. page, 


CHAP, 


"w ae Chap. 8. 


CHAP. VIE 


The further uſe of Decimals in 
the Menfuration of Superfi- 
cres and Solids. 

PROP.L 
To Meaſure a long Square. 
His Fignre A | D 
by Geo (mm — 
metricians ts ; 

called aR efan- | ! 2. 

gular Paralleo- 

gram , and it B Cc 


. may very fitly 
he repreſented: by a long ſquare Table, or a long , 
- Board, or the like, 'as the figure A, B C D, tn 
- the Margent, and to find out its' Content the 
Rule is - 

'Maltiply the length of it in Feet, or Inches, by 
the breath of tt in} Feet, or jn Inches, and the 
prodn& will give you. the true Super ficiat Con- 

tenr of it in Feetor [aches, 


EF xample 


ht OSS SE I F "EY 


Chap. 8. The uſe of Decimals &&c. * ay 
| | Example. o ger 


There is a. Table whoſe lengrh is 18:74/ Feet 
and jts Breadth:-3,5 Feet,, / demand its; -coptens 
1. 3 CLIPS” 14 watt 
- To Anſwer this Queſtion, | I take. 18,75 (feet 
(the length, of, it) and muluply it by. 2.5, fect 
(the breadth of it) and ;the produtt is 65.625 
feet which is the Content of, the Table, as was 
.equired.. | See the work ;; Logo et 
| : no 2:1: 2349: : 


, 9355» 
$625 


 Facit 65.625 Feet 


Here by, the way take . notice that although 
amongſt Artificers, the two foot Rule is gene- 
rally divided each foot into 12 Inches, &c. Yet 
for him that is -at any time employed in the pra- 
dice of Meaſuring, it would be-moſt veceſlary 
for himto have his two foot Rule, each foot di- 
vided into 10 equal parts, and each of thoſe parts 
divided again into 10 other equal parts, ſo would 
the whole foot be divided into 100 equal parts, 
and thereby would it be made fit to take the di- 
menlions of. any thing whatſoever, - in feet and 
decimal parts of a foot, and thereby the Content 
of any thing may be found as exa&ly - if not 
more.exatly and near, then if the foot were di- 
vided into Inches, quarters and half quarters 

| | and 
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and thereby many times would there be much 


labour and pains avoided, which the Artiſt is 
: Contedt to undergo through the want of ſuch - 


Decitnal divifion of - his Rule, as'we will ſhew in 
the folving of the former propoſition, - after the 
vulgar way. The queſtion is pe | 
' "There 1s a Table whoſe length'is 18 foot. 9 
inches; and Its breadth' 3 foot 6 inches, now 1 
demand its content in 'feet? 1 
' Now, before T' can figd its content, I muſt find 
- Its length and breadth in inches, and then multi- 
ply the inches of- the length by the inches of the 
breadth, and then the-produ&t will be gq50 
which is its Content in ſquare inches, and to find 
its Content in feet I-muſt divide the inches by 
144 (the number of ſquare inches in a foot) and 
the Quotient is the Content in feet : See the work 
following. #5 Te 


S | £ -@ 
18—09 3—=-06_ 
I2 I2 


a—_— _ R—=—© — 


 - dength 225 mches breadth 42 inches 
42. | 


| | g00- 
144) 9450 (65135 feet 
2 864. 


' - $io -- 


720 


go 


% 


SS oo rm, 


A Le "ys Lo. Ad 


- ter the Vulgar way, compared with the deci 
'way 1 leave the Judicious Reader to judge 
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So that you ſee according to'this. way the an- 
ſwer is 65 fuare feet and go' inches, or :3$ of 22 
foot which 1s the very fame with-that anfwer' in 
Decimals, and if' the Diviſion by 144 had" beea 


' continued by annexing. Cyphers to the Divideall 


9450, there would havecome ont" in! the. "Quatt- 
ent. the Cecimal 624 as before.' -- 7-51 14s 


But how tedious a work it is to anſwer it- = 


and 
much more tediovs would- it have. been if there 
had been either halfs or quarters of inches either 
in the length'or breadth, or both, bvit' the work 
would A. - have been —__— _ the Decimal 
way, that/is, in every Reipect as cake. - 

Alter the ſame paafiner is found out the Con- 
tent of the Geometrical ſquare, which is a 
figure "fitly Repreſented. ..by..an...exat ſquare 
Trengher, that 1s, having its length and breadth 
both equal. + 


PROP. IL. 
To find the Content of a. right 
angled Triangle. th 


A Right angled Triangle is a plain figure hay- - 
ing 3 lides and 3 Angles as the figure B,C,. 
D, in' the Margent, two of which fides 
viz., BC and CD, are pergendicular to each o-. 
ther, now if from the top of the perpendicular 
at D, there be a line drawn parallel to the baſe 
B,C. 


4 


48 
* C, as is thePrickt line A, D; and from the end 
.of the Baſe at'B,. there be drawn the prickt line 
BA: parallel to. the perpendicular till it meet the 
line ADin A, \then will there be made the paral-. 
or long ſquare A; B, C,D, of which 


the TriangleB; C, D, is half, the Diagonal-B,D, 


dividing the whole parallelografn into 2 'equat 
| | 


MC h 'D 


S640 09S Bos S208 GASes S Sucns *» 


Now it is plain from the firſt- propoſition, that 
if you multiply the ſide B, C, by the fide C, DD, 
then the produCt will be the Content of the whole 
parallelogram * A, B, C, D, afld then the half of 
That Content will be the Content of the'given Trj- 
angle B, C, D.. Orif you) take'half CD, which 
is C,F, and half of BA, which is B,E, and 
draw the line E, F, then-will E,F, . divide the 
| gr A, B, C, D, into two equal paralle- 

grams, and either of them is equal to the given 
Triangle B, C, D, now if by "the firſt propoliti- 
on I can find the Content_ of the parallelogram 
E,B,C,F, 1 find alſo the Content of the Tri- 
. angle B, C,D, becauſe they” are equal, whence 
it comes to paſs that if you multiply the baſe by 
half che perpendicular, or the pEPEnCUNr by 

A 
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Chap; 8.” # Meſortry. _ 
half the baſe of a ReQangular Triangle (which 
is all one ) the ——_ will be the true Conteg® 
thereo bs 


Exanl 


In the former Triangle the baſe B, C, is 
18.28 Feet, and the perpendicular C, D,. is 
12.26 Feet, I demand itsContent in Feet ? 

Hexe 1 firſt find the Content of the whole 
Parallelo ogram, by multiplying the ſides. toges 
ther, and the produQ is 224.1128 Feet; and 
the half, of that produQ, is the Content of oy 
Triangle B, C, D, which is 112. 0564 F 
Sec the following work: 


18, 28 theſide B, C, 
12.26 the ſide C: 'D. 
r0g68- 
3656 * 
3656 6 
1828 x\ 


2) 224: TXIKY (115.0864 Feet 


The Content-would have been the ſanie, if r 
ad multiplyed the one fide by half the other 

rhich is indeed. the ſhorteſt way, and "nol 
raQical , Sq the work: - 
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the whole fide B, C, 18.28 
3 the ideC, D 6.13 


” Þ 


434 
)- 4 "TWIT 
> 10968 


Facit, 1 12.0564 Feet. 


The Anſwer would have been the- fame, « if1 
had taken the. whole fide; C, D, and; multiplyed 


it by half. the ſide B, C, | 
Y I _— ; 
a 

P R OP. HL a 


To find the Content of any . plain (© 
[Tiangle, not. Rectaugular. Ii 


THE, - beſt . and cealieft way is to--Tet fall a tir 

-- perpendicular, vpon 'the longeſt ſide from' A 
the.'angle-that 'is-opdfite. to it, which: will di- 
vide it into two Right-angled plain Triangles, (de! 
As, ſuppoſe there were given the plain Trian- <0: 
gleA BC, as followeth, 


- 
Here $19 


ai” 
43:4, D 


. Here the ſide A B, being the longeſt fide, f 
1 8 et fall a perpendicular from its opolite angle at 
| 8 C, which falletf+vpon D, in the line & B, & is 
the line "CD the neareſt diſtance. between the 
angular pot C, and the line A B, and divideth 
the given Triangle A. B C; into two Right-an- 
gled Triangles, (ie) ADC.andCDB;;.aod 
- Kit you fnd the Content of theſe two, Rights - 
angled Triangtes (% ording\to the direftionsin, 
the ſecond propoſition) and, a FINER together, 
their ſum will be the Content'of the given Tri- 
angle A B C, But it may be more Artificially 
111 © found out thus 
Multiply half j line GD, 0: the whole 
line A B, the -produ&t will /give the Content of 
the Triangle her was ſought, or - you. mule, 
a ti the whole line CD... into. the. \line . 
3 No the product will he the Cos of the don 
di-} Triangle, which -is yery plain from a due conſi- 
les, (deration of the: method uſed in ſolving the ſe- 
an- Ycoad propoſition, "Ct 
Example 4 


Py 


Let the baſe of lotizeſt fide A B be 48.5 Feet 
long, ' and let the Tength 'of the perpendicular 
CD be 21.6 Feet, 1] delire to know how many 
3-1 3% Wa ſquare 


Jere 


TH 
ſquare, or ſuperficial feet are contained in the 
ſaid\ T riangle ? | . 

To reſolve this Queſtion accogling to the 
+ foregoing Rule, I firſt Bi-part the baſe AB 48.5 
which is 24.25 which multiply by the length 
of the perpendicular GD 21,6 and the product 
is 523.8 : See the following wapk, 


24.25  ©orthus. 38.5 


21.6 10.8 ? 
1 abit MTTTCI of Zi h—_— 
o 1 .& 2425. £3 f'1 4559 1c | 
\ ir 4232. "If .N «orrty £4 Gi 
ND. iid £ 11523>v0 


7". :..$23,800 ,, fare * 1 inn) 


$S& that you fee the. content. is the ſame which! 
of the foreſaid ways ſoever you work,; obſerve. 


the'fitne method in, finding the-. content of any 
oblique -Triangle given, heed f 


Y 53 . -\ 
po ONRILEF FN: 
Ford the Cotnent of a T' rape- 


noT1y © 

! <LUM. © 

-I} 223 bet £7. $5 _ x 
Trapezium is a. plane figure havifig four 
nnequal ſides, and as many unequal An- 


gles -jt. matters -ngt bow unequal they are, and 


. On 


t6 find ut. its Content obſerve the following di- 


rcFtions, VIL, | v 
: | Divide 


Ta 
& + - 
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1196: 


". - $-4- a. £- X . 1  EI 


to 


E.. 
y 


Chip. 8. "is Moafutng” © s; 
Divide it into two oblique” Triangles, by 
dtawing a line from any one of the angles, to 
the angle that 1s o_ tKtreto, which line 
ſhall be a commyn baſe he Triangles. . 


Then if youTind out 4he \Fontegt of both 
method pre- 


theſe Triangles, according*to t 
ſcribed in 1 third propdſitiong the ſum of 
their congedts,"is the. content, aFehe given Tra- 


pezium. * 

Or it may be more Artificially fonnd out thus, 
viz. 

_ Multiply the length of the common baſe by 
half the ſum of the perpendiculars”tet fall from 
the Angles opoſite to the , ſaid” common baſe, 
and the produtt will be the *E6attht of the whole 
TT IR... .., ©” 

Multiply he fom of the f8 Perpendiculars by 
half thie ſaid common baſe; and it” will produce 
the ſame e Q, '! we re 


*  FExample 
in the. following Trapezium AB CD, thaw 


the baſe A G, * which ſuppoſe to be 9.5. Feet, 


then let fall the'perpendicular at D, which let be 
3.45 Feet, and that at B 4.25 Feet, the ſum of 
the ſaid perpendiculars is 9.7 halt of which is 
3.85, by which if the common baſe A C be mul- 
tiplyed. the produ& (which is) 36.575 is the 
content of the Trapezium required. Or if 


you mul iply 7.7 the ſum of the perpendiculars 
by half of the common baſe g.5, which is 4.75 


the produQ will be the ſame. See the following 
Work. « 
RAO A 


E 3 3:45 


3.48 the perpendicular at D 
4-25 the perpendieulzr at B 


7.70 their Sum o 


4-75 half AC 
1925 7-7 
3465 : 
| — 3325 
. fan 36-375 9 
facis 36-475. / 


mm = @a, kwiz o©acc oc ca. 
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To find the Content of any Yegu- 
| lar Polygon. ' 


A Regular Polygon is a plane figure. canſiſt- 
of equal ſides' and! equal ' Angles, viz. 
a Pentagon, conſiſting of 5 equal fides, and 
5 _ Angles; an Hexagon, conſiſting of 5 

ual ſides, and 6 equal Angles; an Heptagon 
of ſeven equal ſides, an Octogon of eight, &c. 
and to meaſtre any 1 of theſe Regular planes, do 
thus draw a line from «the Centre of the figure 
to the middle of any one of the: ſides, and mhl- 
tiply that line into half the ſum of the ſides, 
and the produ@ thence ariſing is/ the content of 
the given plane. 

I ſhall give you an Example of this in the 
> ws an. Hexagog,, or plane of B4cqual . 
ides. 447 1 

Let there be given the Hexagon ABCDEF, 
ring, the gee —- N47 
Cac e 30 then will | 
the length of the | + H B 


Perpen cular G H : 
26 fere, now there : _ 
being in all 6 ſides, F 


and each of them in 
length 30, the ſum 
of them all is 189 
the half of which is K D 
9$9,which being mul- 

E 4 tiplyed 


Y P, 
J f- 
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tiplyed by 26, the produQ will be 2345, which 
3s the content of the given Hexagon. 4 
'* The Reaſgn of this manner of working, is 
veryplain, if from the Centre you draw the 
lines+G A, and GB, thereby making the Trian- 
gle.G A B, whoſe content - (by the third propo- 
ſition) is found by multiplying the perpendicular 
GH into half the fideA B, viz. into H A, or 
HB, but thereare 6 ſuch Triangles in the gi- 
yen Polygon ; therefore G H, multiplyed into 6 
times as, produceth the content required. - 


PROP. VL 


To find the Content of any Irre- 
gular Polygon, © 


ET it be Required to mezfure the following 
Hr ASCDEFOSL (þ 


Firſt take care that the whole plane be &l- 
vided ,in Trapeziums and Triangles: accotding 
to your own fancy, and as the nature of the 
plane will bear, -and then meaſure thoſe Trape- 
ziungs and Trijangl is dire&ed'in the third 
aud fourth Propolitid before'going, 'and add 
the ſeveral contents together, ſo:wwill® the ſum 

ive you the whole content of that... Irregular 
— f, *h's ry if Js £57 

AsW\w this Example, firſt I draw: the lines 
and D H, and E G, fo is the wholz figure divi 
Þ vi.4; + & ; 4nto 


- 
. . 
k i 
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fk 
{ 
c 
[ 


into the Trapeziums ABCTI, and CLHD, and 
DHGE, and the Triangle E'G F,the contents 
of which being ſeverally found out by the third 
and fourth Propoſition, the ſum of them will be 
the content of the whole figure. 


PROP. -VIL. 
To find the circumference of a Cirele 


baving the Diameter given, 


Circle is a Geometrical figure exactly 
Round, ſo that if from a point in the 
middle of it called the Centre, there be ne- 
ver {5 many lines drawn to the Circumference, 
they will all be of -equal length. But between 
the diameter and circumference of a circle there 
cannot” be found a true and exat proportion, 
' Archimedes hath demonſtrated the proportion to 
be near as 7 iS to 22; but that of Yar Cexler ba 
the 
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the moſt exat, who makes it to be as 1, is to 
3. 141 59265358979323546 &c. but for pra- 


Rice this following proportion is ſufficiently 
exat, viz. E ; 


- As 1,1s to 3.1416 : | 
So is the Diameter of any Circle, 
Toits Circumference. 


In the Circle deſcribed in the Margent, the 
Diameter AC is 


28, I demand what D 
i5the circumference 
ern [5 
To anſwer which Al— CO 


I fay by the propor- 

tion foregoing ; As 

115 to 3.1416, fo its B 

23 the diameter to : 

87.9648, which is 

the circumference A B C D. The work fol- 
loweth. | | 


As 1 to 3-1416, ſos 2$ to $7.964$ 
| 2 


251328 
62832 


87.9648 
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To fond the tontent of al cle baving 


the Diameter given. 


the | 
F1Ir{t find out the Circuwference, by the: laſt 
Propoſition, then multiply half the circum- 
erence by half the diameter, and that produ& 


E x ample 


There is a Circle whoſe Diameter is rg » 

Inches, I demand how many fquare Inches are 
1.8 #e content of that Circle ? - | | 

By the foregoing Propoſition, I find the cir- 
cumference to be 43.9824 Inches, the half of 
which is 21.9912 which being multiplyed by. - 
7, (half the given Diameter) the produ& is 
153.9384 which is the content Required, See 
the work, 


21.9912 
7 


facit 153.9384 ſquare [aches, 


PROP, 


\ 
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PROP. 'IX. 


'To find the ſolid content of a ſquare piece 
of Timber, Stone, - &c; Whoſe baſes 
are equal, that is, whoſe ends are 


: | of the ſame bigneſs. of 


1 


p 


I 


Uch a ſolid piece by Geometricians is called a 
Parallepipedon, and its content is thus 
found out, viz. Pats 
— Firſt find out the Superficial content of they, 
!baſe or" end,- (by the firſt [propofition) . then 
-twuſtiply that content' bythe whole length, | and 
that produt is the Solid content: of the whole Pp 
. Piece: | _ | bY 


- { } 
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--« Thereis a "ſquare piece of Timber, the twol,. 
contiguous ſides at the end of which are "4.5 
Feet, and. 1.8 Feet, and its length is 22 Feet, I 
demand l19w many ſolid Feet: are in that piece 
of Timber. | 
Firſt 7 multiply 2:5 by 1.8 the ſides of the 
baſe, and that produceth 4.5 - for the content of 
the baſe or end, and that produt I multiply by 
22 the length, and that produceth 9g Feet, ;and 
{» many is there contained in that piece of 
Timber. As y&u may ſe in the following work, 


2.5 


hap, 8, '- Jn Meaſuring." o \ 


- | 2 the 2 ſides at the end 
WT EO 4 , 
200 -* 
FRE | 

ce aR ; 
4-59. the ſuperficial content of the. end 
es 22 ; 
are _—_ 
F ; Ps oP 4 
'q gog /.' is f 


—  - ——— # 
\ * 


fait 99.00 Bett for the content Required. 


Hers note, if the ſides. ofthe end, or- baſe, 
be given in Inches, and its length in Feet, then . Oo 
Reduce the ; ſides ;of the baſe into. the' Deciaial 
parts of a Foot,. and proceed as before, or you 
may. find we. content of the baſe in Inches, 
Sad! ultiply that. content by the length in Feer, , 


'- Wand that produQtdivided by 144, will give yon 
':-* Wthe content in feet, or elſe reduce the length 
c\ Minto Inches, and multiply the content of the 
10Fbaſe' thereby, and- divide that, product by 1928 
"2.5K( for there are. [many Cubical Jnches in 2 
t, lEFoot) and the Quotient will give you the ſolid 
Neck _— in Feet. But the Decimal way is pre- 
ferred. 


Clips 8. 


PROP. X.. 


To find the Solid content of 4 Cylinder, 
- baving the'Piameter of its Baſe" given. 


us 


Cylinder is a Solid whoſe baſs. are 'Circu- 
A lar, equal, and parallel, and may -fitly be 
- reſented by a roun pillar, or 4 Roling-ſtone 
a Garden, ard to find the: ſolid content. of 
fuch a body this is 
" th Rule, is We Gb / 19H VV 


Wt T2 JM 


- Firſt find- chepline of the baſes the! 7 arid 


8'propolitions ing - multiply” 
thit by the length Heber! Def Hl bh 
give you the ſolrd c ntent oktlic's Ven n plinder | 


291 ni 5 
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There is a Cylitider, C foppoſd's Roling- ſtone) 
whoſe length oi Feet, and the Diatyeter "of 
its baſe 2.8 Feet, 1 deinand'*f old content” 
thereof ? FP: | 

As 1 

is to 3.1416 

$) is 2.8 the given Diameter 

To 8.79648 the Circumference of 
, the baſe, half of which (viz. 4.29824) being 
' multipl;ed by 1.4 the ſemi-diameter will \peveng | 


6.147536 for the content of the Baſ:, wh:ch the 
being 


© & S) 
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being, multiplyed by $8.75 (the length) it pro-. 
ym. 53-9784 for the Solid: Content Required, 

If there had heen given the circumference of 
the Cylinder, then the Diameter of the baſe 
muſt have been found out by the converſe of the 
ſeventh Propoſition, as ſuppoſe there had been 


7. Wthereof, Firſt 7 find out the Diameter by the 
following proportion, viz. 
AS 3.1416 
Is to 1 | 
So is 8.79648 the given Circumference 
To 2.8 the Required Diameter. 


And then the Reſt of the work is the ſame 
witf that before. 


PROP. XL 
To find the Solid Content of a Cone. 


—Y Cone is a Solid Body, having a -Circle for 
| A its baſe, and its ſuperficies Circular, de- 
'of Wereaſing ite equidiſtant Diameters from the 
nt Wbaſ* proportionably , till it remaineth_ in a 
--*- Fpoiat over the Centre of its baſe, and may fitly 

be Repreſented by a Sugar-loaf, or a round 


$ 


L.CE By the +5 and 8 Propoſitions foregoing find out 


*- Weiven ' 8:75 the length of the Cylinder, and" 
$.79648 its circumference to. find the Solidity : 


Spire Steeple; and to find its ſolid Content this- - 


- 


:c1 Fthe plane of its baſe, and multiply that by 4 of. 


4 d4:4 Its 
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its height 4nd that produt is the Solid cons! 
tent of the Cone Required. 


Exarple. 2 


' There is a Cone the circumference of whoſe | 
baſe is 22.5 and its height is 16, I demand the 
folid conrent of ſuth 4 Cone ? 


AS 3.1416 
Is to 1, | 
So is 22.5 thecirqamference of the baſe 
To 7.162 the Diameter of the baſe. 


Then I multiply half 22.5 which is 21.25 by half 
7.162 which 1s 3.581, and it produceth 40.28625 
which is the ſuperficial content of the baſe; theff 1 
take 3 of the height of the Cone (16) which is 


333 Very near, by which I multiply 40.28625 
bike ſuperficial content of the baſe) and it prody- 
ceth 214.846571 25. See the work as followeth ;/ 


40.2865 L 
F-333 


12085875 
12085875 
12085875. 
20143125 


————_— 


$olid Content is 21484657125 | 
/ 


The ſame is to beobſerved in the menſuration 
of any other Cone. ; 
But here you are to 6bſerve that the ſlanting/ 


ſie of the Cone, (viz.) the Jength from the .! 
| vertex 


" Chap. 8. in Meaſuring # 65 
"WM vertex to the extremity of its Baſe) is not to be 
'W taken for irs true height, but a perpendicular 
let fall from its vertex or Centre of its*Baſe 
is its true height ; and how you may find out that 
PRIN length ſhall be ſhown you in the 
- W work of | the fourth Propoſition of the eleventh 
- 8 Chapter, 


PROP. XIL 
To find the ſolid Content of a 


Pyramid. 


| 3 Etween the Cone and Pyramid, this is the 
> Difference, as the Cone hath a circular 
baſe and ſyperfices, the Pyramid hath a 
Polygon for its baſe, ſo that its baſe and ſuper- 
cies are Angular, its vertex termjnating.in a 
point juſt over the Centre of its baſe, and to find 
vutits ſolidity, here followeth 


+ Bo aw 


The Rule. 


Find out the ſuperficial content of the baſe, by 

e fifth Propolition foregoing, and multiply 

at by j of its hight, and it produceth the 
Wlid content of the Pyramid. | 


n | Example, | 
og: || Theres a Pyramid whoſe baſe is an Hexagon 


& 


p< ide of which is 2, and its perpendicular 
- | | F ' __ height 
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height is 443 I demand the ſolid content of ſuch 
a Pyramid ! IG 

Here by the fifth Progelitica I find the fuper- 
ficial content of the baſe to be 2340; then del 
take + of the perpendicular height of the Pyr 
mid, which is 18, and thereby do I multipl 
2340, (the plain. of the baſe) and the produdt 1 
42120, which is the ſolid content of the given 
Pyramid, | 

Here note 'by the way) that a line drawn frot 
the point at the top of the Pyramid, to the e 
tremity of any partof the baſis, is not the tri 
height.of any Pyramid, but a perpendicular le 
fall from the Coſpis (or top) to the centre « 
the baſe is the true height, and how to find a 
ſuch perpendicular heights ſhall be ſhewn in 
fourth Propoſition of the 11 Chapter. 
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PROP. XII. 
To meaſure the Fruſtum of a Py- 
| ramid or Cone. 


& 


HE Fruſtum FER | 

| hete given A 

+ 08 to be meaſared is | && 
"= AGEEF, the ſide 
1 LE of the greater baſe 
at A being 24 
Inches , and the 
fide of the leſſer 

baſe at E being 8. 
inches", and the 
length of it, C, 
209 foot equal to 

EB, or FO. 

It is evident that 
if I find the folidi- 
ty of the whole 
Pyramid: AGD, & 
alſo the ſolidity of 
the leſſer Pyramid ANT = iS EI 

0 E F D, and then {ubtra®t the content of E FD, 

"from the content of A G D, that there will re- 

main the ſolidity of the Fruſtum AGE F; and 

certainly this way of meaſuring the. Fruſtum ofa 
Pyramid or Cbne, is the fnoſt exaft of any; And. 
& may be ealily meaſured thus, firſt of all apes 
72 2 
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ont the height of the whole Pyramid CD, which 
you may do by the following proportion, viz. | 


As the Semi-difference of the ſides of the Baſes, 
Is to the height of the Fruſtum, 

So is the half fide of the greater Baſe, 
To the height of the whole Pyramid. 


And this proportion will hold good. if yoi 
work by theSemi-difference of the * Diameters df 
the baſes, as well as by the Semi-difference of the 
ſides of the Baſes. th 

As in the foregoing figure, let AG be the Dill cc 
ameter of the greater baſe, ond EF the Dian 
ter of the leſſer baſe, from E and Flet fall the th 
perpendiculars EB and FO, then ſhall BO, be «| Ct 
qual to EF, and the ſum of AB and 0G are 
difference of the Diameters of the baſes, EF and 
AG; and conſequently AB is the Semi difference 
and BE is the fright of the Froſtum, and AQth: 
is half the-ſide of the. greater baſe, and CD wWeſl 
the height of the whole Pyramid. Then | 
Eucl. 6. 4+ | | | 

As AR 'the Semi-difference of Diameters). | 

Is to BE the height of the Fruſtum) 

So is AC (half the greater Diameter, ) 

To CD (the height of the whole Pyramid) 


So the height of ths whole. Pyramid AGDP 
will be found to be 30 foot ; for the greater Di 
meter A G, is 24 Inches, the leſſer 8, the diffe 
rence 16, the Semi-difference $, therefore ſha 
CD be 30 foot; for | 


Ss 23.30-4.7, 38 -: 28 


Noi 
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- Now having found the height of the whole 
Pyramid to be 30 foot, I thereby (according to 
the 12th. Propoſition foregoing) . find the -con- 
tent of the whole Pyramid to be. 40 foot, then 
in the leſſer Pyramid E FD there is given the. fide 
of its bake E F, 8 Inches, and its height 1D 10 
| Inches for CD 3o0—-Cl2o=1 D. 10, 'and by 
the ſaid 12th. propoſition 1 find the ſolid content 
of-it to be 1.43 Feet, which heing Subtrated 
from 45 (the content of the greater Pyramid ) 
there will remain 33.52 feet for the true ſoli 
content of the given Fruſtnm A G-E F. 

After the ſame manner is fnnd the ſolIaty of 
the Fruſtum of a Cone, the height of the whole 
Cone being fourd out by the difference of the, 
Diameters of its baſ?s ; and by the. 11th. propoſis; 
tion find the ſolidity of the whole Cone, and atfo 
the Solidity of the leſſer Cone that 1s cut off from 
the Fruſtum, then Subtrat the content of * the 
leſſer from the content of the greater, and. the. 
emainder will be the ſolid content of the 
Fruſtum. - 

This laſt propoſition is uſetur inthe meaſuring 
df tapering Tumbar Round or Squared, and for 

nding the liquid capacity of Brewers Conical, 
dr Pyramidal Tuns, t 

Thus have I ſhewed the Uſe of Decimals inthe 
Menſaration of the moſt uſeful Planes and Solids, 

might proceed farther to ſhew .their Appli- 
ation in the particular Menſuration of Board, 

la, Pavement, Plaiſtering, Painting, Wain- 
ot, Tiling Flooring Tapiſtry, Brickwork, 
Iimber and Stone; But ir requireth (rather a 

Warticular Treatiſe, thenthe narow bounds here | 
\Wllowcd for ſuch a work, 


F 3 CHAP 


CRP, 


CHAP. IX. 


The Extraction of the Squar: 
pe 


N the Solution of any Queſtion, or in the 
T working of any ſum whatſoever belonging t 
any of the Rules "of Vulgar or Decimal A: 
tithmetick, there haye been (at leaſt) two thing 
o nymbers given, whereby the anſwer might he 
Forad but in theextraCion of the Square, Cube 

Il other Roots, there is but one number g 
yen to find ont the number ſought, viz. there 4 
a ſquare Number given to find-its Root, a Cuts 
Number to find its Root, &c. And 


J. A ſcuare Number i is that which is roduc 
by multiplying any npmber by. (or into) it ſel 
which Number given to be ſo multiplyed is calle 
the Root; * Asif the Number 8 were given to b 
multiplyed by it ſe}f, - it produceth 64, then is! 
called the Root, and; 64 is its quare, fo the Rook 
12, hath' for | its ſquare 144 


II. When a ſquare Number is given, and it 
Root Is Required, the Operation it ſelf is calles 
thee Extraction of the Square Rook. 


(| 


II. Square Numbers are. of tivo. kinds 
6 virher Single or COmponey S. 


ww 1.7 5 = © dl ww 


* eds ans Sh. © 
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"TV. A fingle ſquare Number is that which. is 
produced by the Multiplication of a Digit, or 
lingle Number into it ſelf, and conſequently fy 
a fquareNumbet muſt be under 100, which is the 
ſquare of 10, ſo-25 being given for a ſquare num- 
ber, it is a fingle {quare having for its Root 5. 
And $1 is a ſingle ſquare Number, having for its 
re Root the Digit 9. All the fingle ſquare numbers 
with their Roots, are contained in the followjng 
Tablet. 


—-|-|- 3| 4 |=] 
Squares } 1 | 4 | 9 | 16125 } 36149 | 64 181} 
+ V. When the Roat of any ſquare Number is 


Required it being leſſer than 100, and yet is ' not 
exattly a ſingle ſquare, ' expreiſed in the Ta- 
\cel# dlet above, then you are to take the Root of 
ſill that fingle {quare Number expreſſed in the faid 
Nell Tablet, which (being lef5) is neareſt tothe given * 
ol ſquare; as if it were 74 whoſe Root is required 
is 1 find that 81 (the fquare of 9) is too much, and 
offs $4 Che ſquare of 8)is too little, but yet it is 
" " the neareſt ſquare Number that is leſſer than 74, 
and therefore I take $ to be the ſquare Root of 
af 74, but yet it is plain that Y js too little for 
lll the Root of 74. And to find out the Frattional 
HY. part of 'this Root, you ſhall. be plainly taught 
by and by, 


F 4 a 
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' VI. A compound ſquare number js that which 
VII. The Root of a ſingle Number may 
be diſcoyered at the firſt ſight, but the Extradi&i- 
6n of a compound ſquare Number is more tedious 
and difficult, its Root conſiſting of two places, 
-d-g leaſt, and the ſquare it ſelf, of 100 gt the 


VIN. When a compound ſquare number is giv- 
en, and it is required to have its ſquare Root ex- 
trated, before you can proceed to the Operati- 
on, your ſquare number - muſt , be pour, by 
mointing it at every ſecond figure, beginning at 
the place of Units. 

' * As, Suppoſe you were to extra&t the ſquare 


Raot of 2504, firſt [ put a point over 4 C it 


ſtanding in the place of Units) and then paſſing 
over the ſecond place 'or place of Tens) which 
is o, / puta point over the figure | 
ſanding in the / third place, (or _. 
place of Hundreds) which is 3, and 2304» 
the preparative - work is done, as 

you may ſee in the Margent. Now if there had 
been more places in the given number, then 7 muſþ 
have puta point over the Figure ſtanding in the 
fifth place, and another over thatin the ſeventh 
&c. And here note, that as many points as you 
put over the given ſquare number, fo many Fi- 
will conſiſt of ſo many places. - 

" Soif there were given the 2: 6:04 
number 33016516, to have its g3016516 
tquare. Root extratted, after / 


gures there will be in the Root, that 1s, the Root _ 


haye 
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have pointed it according to the Direftion be # 
f5re given, it will ſtand as in the. Margent, and | 
becauſe the points that are put over it are in 

| number 4, 7 conclude the Root it ſelf will conſiſt 

| of 4 places, or figures. 


IX. When you have thus prepared your num- 
| ber, then draw a © crooked-line on the Right- 
hand of your number, behind whick to place 
- your Root, as you do for a Quotient in Divi- 
fion. 
| Note that when your number is prepared for 
Operation, as in the $ Rule, the numbers con- © 
taining between point and point, may not unfitly 
be termed Squares, and in the enſuing work, we . 
ſhall ſo call them, as in the foreſaid « number 
33016516, being pointed as before, I call 33 
the firſt ſquare, 01, the ſecond, 65, the third, 
and 16 the fourth, and laſt ſquare; every ſquare 
.(except ſometimes the firſt conſiſting of two' fi» 
ures, or places, the laſt. of which towards the 
Ri t-hand hath always a point over it, and if 
it ſo happen (as it often doth) that the laſt fi- 
ure (in any given ſquare number) toward the 
Jefr hand hath a point over it then that number 
alone ſhall be accounted the firſt uare, 
As if the number 676 were given, when it is 
pointed for the work according 'to 
reticg, --2p you fee'in the, '.<:; 
Margent '/ account 6 for the firſt . 676 
ſquare and 76. for the Second. 
Theſe things being underſtood, we ſhall lay 
down thoſe 7 axe Rules requiſite for the n1a- 
nagement of the work it ſelf. | 


' _ _NOEST SF 


or? rio mn TD OY ye 


X. Whey your number is prepared, find _ 
: : WD de; tae 
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% the ſquare Root of the firſt ſquare, according to 
' the 5 Rule foregoing, and place that Root be- 
kind the ſaid crooked line. As 
Let it be required to extrat the ſquare Root 
of the ſaid number 2 304, here the 
firſt ſquare number is 23, and (ac- ».þ 
cording £o the ſaid 5 Rule) its 2304 (4 
Root is 4, which I place behind 
the crooked line as you ſee in the Margent. 


Xl. Then ſquare the ſaid Root, and place its 
Fzuare which is 16 under the ſaid firſt ſquare 23, 
\ , and having drawn a line under- 
ncath, ſubtratt-the faid ſquare rs, . 
from 23, and place the Remain- 2304 (4 
der, which is 7 underneath the _ . 16 |; 
Aid line as you may perceive by . 
the work jn the Margent :, 7 


XII. Then to the ſaid Remainder bring down -, 
the Figures of rhe next ſquare and annex them 
thereto on the Right-hand, ſo 'that -they may. 
make cne intire number, which (for diſtintions 
fake) we ſhall call the Reſolvend. 

As in this Example to the Re- . ; 
mainder 7, I bring down the 2304 (4 
next fquare.o4, and annex it 16 
thereto, and it maketh 904 fora —— 
Reſolvend, as you may ſee in the '9704  Reſoly, 
Margent. . . | ; 


XIH. Always let the whole Reſolvend (except 
the laſt Sgure on the right hand) be eſteemed a 
Dividend, on the left hand of which draw a. 
Crocked hne betore which to place a Diyiſor, as 


in Diviſlign. | 
4 rolls | $9 


So in this example, the 0 
Reſolvend 704 .1s to be 2304 (4 
madea Dividend, all but the re ©». 
laſt place whichis 4, ſo that *——— 
the Dividend is 70, before ) 7c4 
which I draw a crooked | 
line, as you ſee in the Margent. 


A 


XIV. Let the Quotient expreſſing the Root (or 
part of the Root ſought) be doubled, ' or multi» 
plyed by 2, and that douhJje or produ&t ſhall be 
a Diviſor, and muſt be placed on the left hand 
of the Reſolvend, before the ſaid crooked line. 


So in our Example, the «io EY 
number 4 which was put 2304 (4 © 
for part of the Root being 16 
doubled makes 8, which] ==——— 
put before 'the Reſolvend 8) 704 
- tor a Diviſor, as it appears 

in the Margent; : 


XV. ThenCaccording to the Rule of Diviſion in + 


whole numbers) ſeek how often the ſaid Diviſor 
is contained -in the faid dividend, and pnt the 
anſwer down in the Quotient, and alſo on the 
Right hand of the Diviſor. 

As in our Example I ſeek 


how often the Divior 8 is 2304 (48 
contained in the Dividend Rnd 
70, Which I find to be 8& -— _—_ 


tines, therefore I put Bin 88). 704 

the Quotient for part of the - . 
Root, and alſq on the Right hand of the Divi- 
ſar, See the work in the Margent, 

Ks |  NVI. Then 


\ 
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XVI. Then by the figure laft put for part of 
the Root, multiply the ſaid Diviſor together 
with'the figure that you annexed to it (account- 
ing them both as ene intire number) and place 
. the produt underneath the ſaid Reſolvend, draw- 
ing a line under it, . and then ſubtra&t it out of 
the faid Reſolvend, placing the Remainder be- 
neath the line, ; 


As in our Example, hav- b. 
ing placed $ in the Quyoti- 2304 (48 
eat, and alfo on the Right- 16 
hand of the Diviſor, then — 
in the place of the Diviſor, 88) 704 


their ſtands 88, which I . 704 
multiply by 8, the number - 
Jaſt put in the Quotient, and (0) 


the product is 704, which I 
_ in order under the Refolvend 704, and 
ving drawn a line underneath, 1 ſubtrat the 
faid produtt 704, from the Reſolvend 904, and 
there remaincth »o, ſo is the work finiſhed, and 
} find the ſquare Root. of 2304 to be 48. See 
the work im the Margent. 
Here note that if at any time when you have 
multiplyed the number ſtanding in the ,place of 
* the Diviſor, by the figure laſt placed 
rt. Nctz. in the Quotient,or Root (as is Dire&t- 
ed inthe laſt Rule ) if the prodn& be 
greater than the Refolverd, then conclude the 
work to be. erroneous, © to correct which put a 
lefler figure in the Root, and proceed as is be- 
fore direed, 
Note alſo that the work of the 12, 13, 14, 
'I5, and 16, Rules muſt be repeated as often as 
| - - hers 
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there are points over the figures, ex- 

cept for the firſt ſquare, which is to 2. Note. 

be wrought according to the DireQti 

ons given in the 10 and 11 Rules foregoing, and 

the work of thoſe two Rules is to be obſerved, 

but once in the extraftion of a ſquare Root, tho? 

it conſiſt of never ſo many ſquares or poiurs. 
Theſe things will appear plain and eaſfie- in the 

working of one or two more Examples. 


' Example 2. 


Let it be Required to extraft the ſquare Root 
of 33016516, 

Here in order to the work. I firſt prepare my 
number by diſtinguiſhing it into ſquares, by poiot- 
ing it according to the 8 Rule foregoing and 
thereby 7 find that 33, is the firſt ſcuare, and 
(accoxgding to the 10 Rule) 7 take the iquare 
Root of g3, which is 5, and place for. the firſt 
figure of the Root, then (according to the.ele- 
venth Rule) I ſquare the Roct (5) and it makes 
25, Which 7 place under the ſaid firſt ſquare 
number 33, and ſubtra@&t it therefrom, and the 
remainder (8) 7 place below the line, as in the 
following work. 


33016516 (5 
25 


—— w— 


8 


Then according to the twelfth Rule) 7 annex 
to the ſaid remainder (8) the next, tqrare (or) 
and 


F 
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and it makes $o1 for a Refolvend, then muſt 80 
(according to the thirteenth Rule) be my divi- 
dend, 'and (according to the fourteenth Rule) I 
double the number ( 5 ) in the Root, and it 
makes. 1c for aDivifor, and thereby I divide the 
"aid dividend (80) and I find that it Quotes 7, 
which (according to the fifteenth Rule) I put in 
the place of the Root after 5, and likewiſe before 
the Diviſor, (10) ſo that in the place of the Di- 
viſor inſtead of 10, there is now 107, 

Then (according to the ſixteenth Rule) I 
multiply the ſaid 107, by 7, (the figure laſt pla- 
ced'in the Root) and: the produ@ is 749, which . 
I place orderly under the ſaid Refolyvend, and 
ſubtradt it therefrom, and the remainder 1s 52 
bra wy F put below the line, as inthe following 
WOTIK, - - 


33016516 (57 4 
25 
fo7) 801 Reſolvend. 
749 
$2 
Then I repeat the fame work over again, in 
finding the next figure of the Root, as I did in 
finding the laſt, zz. to the remainder (52) (ac- 
- cording to the twelfth Rule: I bring down, and 
 therero annex the next (third ſquare (65! and 
It makes 5265 for a new reſolvend, then 'accord-. 
ing to the thirteenth Rule) is 526 a new divi- 
dend,. and according to the fourteenth Rule”) I 
take the Root (47 aud double it for a new Di- 
ol FOG | viſor 
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vifor and it makes 114, which I place before the 
reſolvend (5265.) 

' Then (acrording to the fifteenth Rule) I ſeek 
how often the diviſor (114) is contained in the 
dividend, (525) and1 6nd it will bear 4, which 
I place in the Root orderly, and alſo on the 
right hand of thediviſor, (114) and then there 
will be in the place of the diviſor, the number 
1144; Which (according to the ſrxteenth Rule) 
I multiply by the figure (4) laſt put.in the Root, 
and the produtt is 4576, which I place orderly 
under the reſolvend (5265) and ſubtrat ir 
therefrom, and. the remainder is 689 which 4 
place under the line, as is before direted, See 
the whole work as followeth. | , 


33016516 (574 
25 
107) $01 Reſolvend 
749 product 
1144) $265 Reſolvend 
4576 product 


63g 

Then I again repeat the work of the 12, 13, 
14, 15, and 16 Rules of this Chapter for finding 
the next figure of the Root, viz. firſt I briag 
down (16) the next ſquare number, and annex 
it to the remainder 689, (according to the twelfth 
Rule.) andeit makes 68916, for a new refolvend, 
of which .(by the thirteenth Rule) 6891 is a new 
Dividend then ( according to the fourteenth - 
Rule) 


-- 


8, : , in Meaſuring : Chap. 9. 
Rule)7 double the R oot, and it ”= 1148 for ; 
a diviſor, which 7 place on theleft ſide thereſol- 


/ vend, and then ſeek how often' it is contained 
in the ſaid dividend (6891,) and the anſwep is 
+ 6, which 7 place for part of the Root in order) 


and alſo onthe right hand of the ſaid Diviſor, io | 


that in the place of the diviſor 1148, will then 
ſtand the number 11486; which by the ſixteenth 
Rule) 7 multiply by 6, (the figure laſt placed in 
. the Root, and the product 1s 11486, which I 

lace, inorder under the reſolvend, and ſubtraft 
it "therefrom, and the remainder is o, and © 
the work is finiſhed, whereby 7 find the ſquare 
RK oor of 33016516, to be 5746, as by the whole 


operation appeareth. 


33016516 ($746 
25 | 


107) $01 Reſolvend 
TN 749 product 
1144) $265 Reſolvend 
4576 product 
11486) 68916 Reſolvend 
68916 product 


(0) 


Ard if the Root had conſiſted of neyer ſo ma- ' 


ny-places, yet. for every figure put therein (ex- 
cept the firſt; for which you are to obſerve the 
tenth and eleventh Kvles. the work of the 12, 
13,' 14, 15, and 16 Rules mult be repeated ac- 
cordin 


ec 
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cording to- the ſecond note . after the ſixteenth + 
Rule foregoing, ' {© 


Example. 3. 

A third Example may be this, let it be requirs 
ed to extra the . ſquare root of 8328996, _; 

ln the working of this Example you --will ſee 
the uſe of the firſt note upon the ſixteenth 
Rule, -for only, the number $/is the firſt - fquare / 
as you may ſee by the pointing of the given num- 
ber, and after the. -whole work of ExtraQion is 
finiſhed, you will find the ſquare Root- of the :gi- 
xen number; to be 2886, as inthe following 9+» 
peration, - 


"R$ i a Fo 


8328996 (28386 Root 
4 | 


48) 432 Reſolvend _ 
334 produtt ſubtra&t 
568) 4889 Reſolvend ; 
4544 product ſubtract 
5766) 34596 Reſolvend 
34596 product ſubtra&, 


I ——— ——— 


(9) 


XVII. When there ' is given a number that is 
Nt a ſquare number, that is, 'whoſe root . cannot" 
exactly found, and you are deſirous to find 
FraCtional part of the -" as near as may be, 
| you 


Lo | 
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you are to obſerye'the eighth rule in prepartig 
your number for extrattion, and then to annex 
thereto an even number of Cyphers at pleaſurg 
and note, that as many pairs of Cyphers as ye 
- annex thereto, ſo many decimals will there he 
in the root expreſſed, (which though it come 

' not to be the exaft root, yet will it come ſo nez 
the truth, that if the laſt Decimal figure place 
in the root,” be increaſed by an unite, it will! 
'too-much') and as many points as there are oy 
the'given Integral fquare number, ſo many plan 
will there always be in the integrat part of tl 
Root,'as in the following Example, where it 1 
required to extra& the fquare root of 129596. 

- "Firſt I proceed tothe work of extraction at 
cording tothe former rules as if it were an ext 
ſquare number, and find the integral root to i 
359, asfolloweth, 


129596 (35 
9 ; 
65) 395 

325 
709)- 7096 
(6381 


715 Remainder, 


But becauſe (when the work is finiſhed) the 
is a remainder of 715, 1 annex a competent 
number of Cyphers; to the given nymber, as 
4 Or 6, or 8, and point them out in the fa 

s G 
/ . 


\ 
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manner as if they were. ſignificant. figures in an 
an integer,then bring two of them down. to the the - 
ſaid remainder (715) and annex them thereto, ſa 
have yon 71560 for anew reſolvend ; Then 

out a new diviſor by doubling the root, as is be- 
fore dire&ed, and proceed as if. the annexed Cy+ 
phers were ſignificant figures, - or whole numbers, 
as far as you pleaſe, as in-this example, where the 
work is carried on till-thereare 2 decimal figures 
in the root; and the work being finiſhed, 7 find 
the root fo be 359.994,-and there is 2 remainder 
bf 319964; See the work. | 


129596.000000: (355.694 | 
of ET nerds 

65) 395 

_— 

.'" 909) 7096 | *-." 
6381 | He . 
7189) 71500 1 
| 64709r : ; 


71989) 679909 
647901 


"I I 4 
: | 71 9984) 3199900 - 
he? cf 0777727. 2079996 


3 1 9964 reinains 


67 , - "Sl 
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' Bnt, if 'you proceed to'pnt another decimal in! 
the root 'yor will find it to be 359.9944 ,and 
the remainder wilf be 3196864. Now you niay 
perceive'that the faid root, is 100 little, becauſe 
there 18 remainder, , bnt yet it is, ſo near the 
feuth that the laſt figure thereof were increa- 
fed by a0 viiite, and o+ made” 359:9945 it would 
ov X too tmch,” as your, may proye, at your lei- 


"XVEHT: The Square rot. of -a vulgar Frattion 
that is commenſurable-toits root, -is thus< fonnd; 
viz. extract the ſquare root of the Numeracor, 
fir a new Numerator, and likewiſe the ſquare 
root of the denominator, for a new Denomina- 

. tor ; ſoſtal thatopew Fraction be the ſquare 
root of the given FraQtion ; -as for 


Example. (7: 


Tet it he required to.cextract the f;,uare -root 
of 33, firſt 7 take the ſquare root of 25, which 
is $,' and place it for a ney Numerator, then / 
take the ſquare- root of the denominator 36, 
which 1s 6, and place it {gg a-new; 1zenominator, 
ſo is + the ſquare root gf;3&, which was requi- 
red; Jin like manner if. 5.were given to have its 
ſquare root extracted, - its. roog would be found 
to be 3, and 2 is the; fquare root of 32, the like 
is to be obſerved for any other, _ 

But here note. diligently.;. before you 

Note proceed to extract the Square root of any; 
Fraction, that you'.reduce it to its lowelft 
Termes, fer .it may. kappen that in. its given 
Terms, it may be incommer.ſurable to its root, 
* but being reduced to its loweſt Termes it may 
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' be commenſurable, and its root exaRly'foand ont, 
fo 3% is incommenſurable to its' root,” 'but- being 
' reduced to#+, irs ſquate"tbor wit bs found to 
be + as before. . Mos IN TICS | 


X1X. The ſquare root' of a mixt fwinber that 
is commenſurable to its root ' is thus  feund ' out 
MW vic. reduce the mixt number to an improper 
onWM Fraction, and then extrat the ſquare root of 
1d the Numerator, ard the ſquarg root of the De- 
"7, MW nominator, fof a new Nuinteraror, anttd a new de-. 
re MW nominator, as in the laſt Rule. 
14s So if it were required to extra& ' the fquare 
xe WM root of 135, firſt / Teduce: it to an mmproper 

Fraction, and it is 44 whoſe ' ſquare root is 
$—13, ſo if it were required to extra& the 
ſquare root of 3 44, firſt 7 reduce the given mixt 

MW number, to the' improper Fratti-n *i?, and' then 
zot WF extract the ſquare root of the Namerator 256 
ch WM and it 7 find to be 16, for a new Numerator, anc 
1 1 likewiſe the ſquare root, of 81, the denominator, 
26, which 7find to be 9, for a new denominator, fo 
or, W is*#— 1x3 the ſquare root of the given mijxt 
ui- number 3 1% which was required. ; td 
its XX. When you are to extrat the ſquare root 
ind MW of a Fraftion that is incommenſurable to its 
ike MI root, prefix. before the given Fraftion, this Cha- 

ratter /, or 4/q. ſignitying the ſquare root of 
7ou Wl Fhat before which it-is prefixed, 6 the ſquare 
any MW 79ot of 35 is thus expreſſed, / #3 or yg. 45, the 
:elt W/ike of any other. But if you would know as 
ven I 2eer as may be the ſquareroot of any ſuch Frati= 
zot, WI 92 reduce it to'a decimal of the ſame value by 
nay {be firſt Rule of the ſecond Chapter, bur let the 
be {decimal conſiſt of an. even number of places, iz. 

Feither of 3wo, four, fix, or, eight, &c. places; 
#536) G 3 | an\ 


F 
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and the more places it conſiſteth of, ſo much tle 
." nearer the truth will be the root. be ; Then extra& 
.the ſquare root of that decimal (according tq the 
Rules before delivered, ) in every reſpe& as if it 
were a whole number, ſo ſhall this root ſo found 
be very near the true root ; and fo near that i 
it conſiſt of z places it ſhall not want +++5 part 
of an unit of the true root / and if of 4 plac 
It ſhall: not -want 53:33 part of an unite of the 
truth, *.07#., 
" $o if 1 would extra the ſquare foot of | 
firſt 7 reduce it to a decimal, which 7 find to be 
,75- and becauſe 7 would have the root to conſiſt 
of 4 places, Tannex, 6 Cyphers therero and it 
makes . .75000000, then. extratting- the ſqu: 
root thereofas if it were a whole number, 7-find 
it to be. ,$660, and there is2 remainder of 4404 
byt if 7. would haye it conſiſt of 5 places, they 
4 aanex 2 more Cyphers to the ſaid remainder, 
and make it 440000, and proceed, and then| 
find the root to be .86602, and the remainder 
to be 93596. | 


XX1. Inlike manner if it were required to exs 
tract the ſquare root -of a mixt number” incom- 
menſnrable to its root, as near. as may be, firſt 
reduce the Frattional part to a decimal. but let 
it conſiſt of an even number of places, viz. of 
4, 6G, or 8, &c. places, then proceed to | extraQ 
its {quare root, according to the Rules: former- 
ly delivered in this Chapter, in every reſpe&, as 
w it were a whole number, ſo ſhall the root 
ound, be very near the. truth, and the more 
places it conliſteth of, ſo much the nearer will | 

- be to the true root. . And note: that. in the. 'root 
Flere will þe {5 mavy . d&camgt..plages,. 'as "yu 
EO 8 2 08 
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plared points over the Decimal-part of the ſquare 
number. , 6 

'Soif it were required” to  extratt the ſquare 
root of 28 x* firſt ] reduce the fractional part 
15 to adecimial, and it makes .461538, fo then 
the mixt number whoſe ſquare root: 7'am to ex- 
tract is 2.461538, which being pointed, and the 
work of extraction finiſhed, according to the 
former. Rules, 7 'find its ſquare root to be very 
near 5.334 and there is a remainder of 9982, 
But if I had proceeded yet farther, and made 'the 
decimal part to -have conſiſted of + places, it 


' would have had for its fquare root 5.3349, which 


doth not want:zzz5 part of an unite of the true 
ro0t, \ kt 
But if you would not extra&t the ſquare root 


.of ſuch a mixt number, then prefix before it this 


charaQer,'/ or y/g. fo if the faid mixt number” 
28-75 weregiven / would expreſs its ſquare root' 
thus, viz. 4/ 1$ 55 or 4/q. 28 7} the like 'is'to be 


underſtood of any other, | 


XXII. When you are to extra&t the ſquare 
reot of a decimal Fraction, which hath 2 or $' 
Cyphers poſſeſſing the-two or three firſt places on. 
the left hand of the given decimal, then cut oft- 
2 of them with a daſh of the pen; and put a Cy-' 
pher to poſſeſs 'the firſt place of the root, and 


| Proceed to extra the ſquare root of, thz-re-' 


maining figures, according to the former Rules 
as if there had been no ſuch Cyphers before the'' 
given Decimal ; and if the given decimal have 
4 Cyphers before it, cut them off with a daſh'of 
the pen, and put 2 Cyphers in the root, and then 
pProcted as before. | 

BS 2 
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So if jt were required to extraft the ſquare 
root-of x,j, firſt'I reduce it to a decimal FraQts 
on and it makes ,oozg910, Then I cut off the 
two firſt Cyphers, and place one Cypher in the 
xoot, then I proceed to extrat the ſquare root 
of the remaining figures, viz. 5910, aSif the 
had been no ſuch Cyphers before them, and1 find 
theroot to be very near ,077 as you may try at 
your leiſure. | r-_ 


-XXVI. The operation in the extraftion of the 
fquarexoot is thus proved ; wiz. Multiply the 
oy root into it ſelf, and (if there 
The proof of the be no remainder after the work 
Extrattionof the of extraftion is finiſhed )) the 
Square Root. produt (if the work be truly 
4c, done) will be equal to the num- 
ber firſt given. As in the firſt Example, where 
it is required to extratt the ſquare root of 2.394, 
which: js there found -to 'be 48 Now if 7 mult1- 
Ply 48 by it ſelf, it produceth 2304, which is 
the given number, ml therefore 7 conclude the 
operation to be true, But if after the work of 
extraction is finiſhed, there is any remainder 

n, when you have _ cd the root hy it 
rae Be the product add the Fd remainder, and 
if the ſum be equal to the given number, the ope- 
ration is ight, otherwiſe not, As in the Ex- 
ample of the ſeventeenth Rule, where it is re- 
- quired to extract the ſquare root of '129596; and 
is there Jound; tq'be 359.994, and the remain- 
deris 319964'; Now to prove the wark, 
maltiply the root (359.994) by it ſelf, and ir 
Lradoceth 129595.680036-, which ſhould be, 
129596 , therefore to the faid . product 7 add 
the faid remainder (31 9964,) and. tha ſym. i+- 

ES 129996 
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129596, and therefore I conclude the work ta 
be truly wrought. | | 


CHAP. X. 


The - Extraction of the Cube 
Root. 


I. Cube Number is that which is prodyu- 
ced by multiplying any number into it 
ſelf and again into that produ&, which faid given 
number is called the Cube Root: 

As, ſuppoſe $5 were given to find its Cube, 
firſt I multiply 5 into its ſelf, and it produceth 
25, Which is called the Square of 5, then I again 
multiply 25, (the faid ſquare) by 5, and it pro- 
duceth 125, which is called the Cube of $5, And. 
here note thatas 125, is called the Cube of 5, {© 
is 5 called the Cube Root of 1 25. 

IL The extraftion of the Cube Root is no» - 
thing elſe then when by having a Cube Number 
given we find out its Cube root; which faid ' 
Cube number is given. alwayes ſuppoſed to be 
certain number of little Cubes, comprehended 
within one intire great Cube, which ſaid Cube ' 
may very well be repreſented by a dye, or oy 

0 
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other ſolid body, having its length, breadth and 
depth equal ; This being ſuppoſed, Het there be 
laid 9 Dyes conſtituting a ſquare, whoſe ſide ſhall 
be 3, andupon them let there be laid 9 more, 
Dyes, and upon fhem let there be laid 9 -more 
 then-will there, be in all 27 Dyes, which wi 
conſtitute one greater Cube, whoſe length, breadth 
and .gepth will be 3 Dyes, andthis greater Cube 
congprehendeth 27 leſſer Cubes, Now the extra- 
Aion of the Cube root is by having the number 
'of Aittls Cubes (27)-comprehended in the great- 
er given Cube, to find out how many of the leſſer. 
Cubes make vp the ſide of the greater. 


TI. ' A Cube number is either Simple or Com-- 
' pound. | ; 
TV. A Simple Cube number is that which hath | 
for its root or fide, one of the 9 Digits, and it © 
is therefore always leſſer than 1 000.; 10 ſhall you 
find that 343 is a Simple Cube Number, whoſe 
fide or root 1s 7, for 7 x 7x 7 —343, all which 
' aid ſimple . Cubes, and Squares, as alſo their 
Roots are expreſſed in the Tablet following * 


3| af 3 3 71-1] 9 


9]Þ16] 25 35 | 49 64 | 18 


8 [27164] 125 216 343 (512 [729 / 


—— - co - — 


V. A compound Cube number is that which'is 
produced by the: multiplication of a- number 
'conliſting of two places (at theleaſt; 3 times into * 
PLN i 


it ſelf continually, and is therefore never leſs then 


produced by the multiplication of 12 into its ſelf 
3 times, for 12x 12x 12 = 1728. - 


to have its Cube root extracted, before you can 


pointing it ; which is thus done, iz. put 4FÞint 
over the firſt figure towards the right hand, wiz. 
over the . place of Units, then (paſſing the two 
+ next places) put a point over the fourth figure, 
or place-of [ houſands, and ſo proceed by put- 


over every ſecond figure 1a the extrattion of the 
Square root, till you have finiſhed your pointing ; - 
That b:ing done, on the right hand of the faid 


tf Cube number draw a crooked line, þehind which 
g to place its Cube ront , .as you do to place 
the Quotient in. Diviſion, as in. the following 
; Example. TED | 
| "GarT, 7 

| Example .1. 


Let it be required to extra&t the Cube root 


of 262144. - 
In order to prepare this Cub: Number, for 

the Extra&tion of its Cube ' 

root, I firſt put apoint 0- 

ver the firſt figure (4) to- et 

wards th: ,right hand, and 262144 ( 

then overpaſlling the * two 

next figures (14) 7 put ano- | 

ther point over the fourth figure (2) and then is 

the given number deſtributed into ſeveral parts 

not unſfitly called Cubes, viz, 262 (as far as 2d 
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1000, ſo 1728 1s a compound Cube. number, 


VI. When a compound Cube Number is given . 


go about it, you muſt prepare it for the work, by 


ting, a point, over every third figure, as you did * 


”- _ bo oP 
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' firſt point goeth.) is the firſt Cube, and 144 
n 


(om thence to the ſecond point.) is the ſeco 


and then I draw a crooked line behind it 


as you ſee in the Margent. 


VI. Having proceeded thus far, find ' out the 


| Cube Root of the firſt Cube (262) but: becauſe it 


Is not an exaCt Cube number, take the Cabe root 
of that number in the foregoing Tablet, - which 
being leſſer than it is, yet isneareſt- to it, (which 
I here find to be 6,) and place it behind 'the 


crooked line for the firſt figure in the Root, as 


you ſee in the following work. 


262144 (6 


VIIT. This being done, Cube the ſaid number 
which is placed in the root, and ſubſcribe its 
Cube under the firſt cube of the given number. 
So in this Example 216 being the cube of 6, I 
place it under 262 the firſt cube of the given 
number 262144, as followeth | 


262144 (6 
216 


IX. Draw a line under the Cube thus ſubſcri- 
bed, and ſubtract it from the firſt Cube of the gi- 
_ ven number, placing the remainder orderly un- 

derneath the faid line. -So 216 (the Cube of 65) 

' being ſubtrated from 262, the remainder is 46, 
- which I place underneath the line as followeth 

450} | 2621 44 
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262144 (6 
216 
R——_ b6-of 


| | 4s 


X. Bring down, the next Cube number and an- 
nex it to the ſaid remainder_on the right hard 
therefore, So 1,44 being the next Cube, f ring ie 

down and annex it to the remainder 46, and it. 

makes 46144, which"by Artiſts- is uſually called. 
the Reſolyend. PSY 


262144 (6 
31 þ 


46144 Reſolvend 


XI, Draw a line. underneath the Refolvend , 
Then Triple the Root, that is, multiply it by $, 
and place its Triple under the* Reſolvend in ſuch 
order, that the place of units: in the {aid triple - 
may ſtand under the place of tens 4n the Reſfol- 
vend. So the triple of 6, is 18, which I place , 
under the Reſolvend fo, that 8 (the place of 
units in the ſaid triple) may ſtand under 4 in the - 
place of tens of the Reſolvend; , as you ſee fob- 
lowing. ry ny a 8 " Rad 


262144 


262144 (6 
_ 


— — — —C—_— 


tC. 46144 Reſolvend 


PP ——  —— 


18 


- XII. Square the ſaid root, and then triple the 
ſaid ſquare of the root, and place the aid triple, 
Suare under the faid friple root in ſuch order 

hat the place of unites in the triple ſquare of. 
the root, may ſtand underneath the. A of 
Tens in the triple root, ſo in this Example , the: 
Tagard of the root 6, is 36, and the triple there- 
of is 108, which I place under 18, the triple 
- root ſo, that 8 the place of: unites in the ſaid 
triple ſquare of the root, may ſtand under 1; 
the place of Tens in 18, the faid triple root; as 
followeth Fa | | 


"262144 (6 - 
216, 


| 46144 Reſolvend 


Xn. ' Draw | 4 line underneath the faid triple. 
root, and triple ſquare of, the root, as they are» 
placed, and add them togethcr in the ſame order 

| as 


Z TAL » I 8 , , . 
- 


a5 they ſtand, {o ſhall their ſum be a Divifbe. 
* Soin our Example, a line being drawn under 
18 and 108, and they added together in the - | 
ſame order as they ſtand, their ſum is' 1098 for ' 
a Diviſor, as in the following work. 


262144 (6 
216 


. 


46144 Reſolvend 
18 


1998 Diviſor _. 


Gw, wy. 3 Fw. 7920.20 + 


+4 a« + 


uſual Rules 0 wg" and the. anſwer 1 find 
to be” 4 which Iplace for the next figure in the. 

- root, as in the Example, 
| Fl 


| 96 The Extrattion of Chap. 16. 


. 
. 


"1 262144 (64 
| 216 

Tot | 
pog8) 46144 Reſolvend | 


18 the Triple Root. | 
. 168 the Triple ſquare of the Root 


—emormocunm—g 


1098 Diviſor 


XV. Draw a lineunderneath the whole work, 
and then Cube the figure laſt placed in the Root, 
and place its cube underneath the Roſolyved in WW # 
Juch ſort that the place ;of units .in 'the one may Ml # 
ſtand under the place of units; in; the other ;, {@ WW ir 
in our Example 64 being the Cube of 4 (the figyre Wi 
laſt placed in the Root) I place. it under: the Wir 
Reſolyend in ſuch manner that;the figure 4. in WP 
the'place of unites of the cube. 64... _ ſand ; 
nader 4, the place of unites ia. the Reſolyend; 
and then the work will ſtand as. followeth. - 


& . 


262144 
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2621 44 (64. 
216 


—_— 


1098) 46144 Reſolvend 


' 18 theTriple Root _ 
168 the Triple ſquare of the Rook 


1 oof Diviſor 


”——— -— 


64 the Cube of 4 


&vl. Poo the figure Jaſt placed in the. Root, 
ad multiply its ſquare by the triple Root ſub 
ſcribed underneath the Reſolvend, (as is directe 
in the eleventh Rule of this Chap ter) and ſub» 
ſcribe the produtunder the Cube Faſt put dow! 
in ſuch order, that the ace of Units in the fi 
produdt, may ſtand unter the place of Tens, . in 
the ſaid Cube. So in our Example, the figure 
Jaſt placed in the Root is 4, which fquared . is . 
16, and 16 multiplyed by kf (the rrijde Root. 
before ſet down) the produtt is 288, which _ I 
place under 64 (the cube of 4) in fach ſort that 
| (in the place of Units of the ſaid produd&) 
nay ſtand under & (the place of Tens) in "the faid 
tbe of 4 ; view the work, 


on OW ne ce vV. 


mmm. ud 
LS 


R 262144 


' the ſquare of the, figure laſt' placed in the Re 
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F 


262144 (64 
216 Cube of 6 


—  — 


1098) 46144 Reſolvend 


18 Triple Root | 
103 Triple ſquare of the Roof 


x o98 Diviſor 
'64 Cube of 4 
283 the ſquare of 4 inthe triple Root, 


XVII. Multiply the triple ſquare of the Root 
(ſubſcribed as 1s before, directed in. the twelft 
Rule of this Chapter) by the figure laſt placal 
in the Root, and place the produ&t under tht 
vormber laſt ſubſcribed, (which is - the produ@ 


f 
multiplied by the faid Triple Root) in ſuch mangÞ u 


ner that the place of Units of this, may ſtand ul t 
der the place of Tens in that ;' As in this Exam h 
ple , The Triple ſquare of the Root is 10088 V 
which multiplyed* by 4 (the figure laſt placed i 
the Root) the produf is 432, which 7- pl 
under 288 (the number laſt ſubſcribed) in ſal St 
order thar the figure 2 (in the place of Units al R 
the faid laſt produQ) may ſtand under 8, whiay th 
is in the place of Tens, of the ſaid number R 
ſubſcribed z and then the work will ſtand "dc 


tolloweth. 


' 26266 


99 


yF 


ol Chap. 16: the, Cabe Root, / 


262144 (64 | 
- 216 | 
4514 Reſolvend L 
18, Triple Root CES 
103 Triple ſquare of Root 


—I— cc 


1098 -Diviſor Fl Lge! 
ot, 
64 Cube of 4 
288 Square of 4 in Triple Root 


ol 432 Triple ſquare of the Root in 4 


- XVII. Draw another line under theavork, and 
add the 3 numbers together, that were laſt placed 
Funder the Diviſor, inthe ſame order as they there 
wy ſtand, , and let their ſum be called the Subtra- 
hend, which let be ſubtraQted out of the Refol- 
vend, nothing the Remainder ; So in this Exam- 
[wn I add 64, 288, 432 together in the fame or- 
as they Cand, and their ſam is 45144 the 
, Which 1- fubtrat out of 46144 the 
Reſolvend, and there is nothing 'remaineth, ſo 
the wholeawotk is finiſhed; and I find the Cube 
Root of 2621440 be 64, without any Remain+ 
der ; See the whole work as followeth, 


% 


H 2 
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262144 (64 
l 216 


1c98) 45144 Refolvend 
18 Triple Root \ 
ro8s Triple ſquare of theMoot = 
1098 Divifor 
64 Cube of 4 | 
288 , Square of 4 inthe trip. Root 
432 Triple ſq, -of the Root. in 4. 


— 


a6i44 Subtrahend. 


—_—— 


(0) < 

\ 

w the Learner is' to: obſerve three things M « 

in general from the Rules before delivered, con- MW 

cerning the extraQtion of the Cube Root. I 

Obſerve 1 That the work contained in the 7, : 

8 a#di'g Rules for finding out the firſt figure of M n 

the Root, "is not again to be repeated, through-W C 

out the whole work of Extraction, although_the W d 

Root conſiſt of never ſo many places, but theW it 

work of all the Rules following is $o be repeated WM (/ 
. A 4 

as often as a new bgure is put m the yoot. | - 

Obſerve ,2. For every particular Cube in the g 

number given, diſtingyiſhed by the. points, (ex-M | 

cept the firſt) there 1$'to be found ont a new re © + 

dolvend, vy. annexirg the next Cnbe to the re: dc 


mainder 


F. 6 x 
4 


_- 
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mainde#*"(edrding to "the 10:4 Rule) and as 
often as ther&s a reſotvend, .ſo often muſt there 
be found a'new Diviſor (by. the ' 1.1, r2:an 14 
- Rules) and as often as there is/found a atw'Di- 
viſor ſo often muſt there'be found- a now Sibtra- 
herid according to the-15; 46, 479,/i and '+$ 

BB Rule before-poing,). 07 7 brig nn 


Obſerve 3. When the Snbtrahend chaggegh to' 
be greater thay the reſolvend, theg yo -may 
"conclude there is an error inj-your | work,, which 
myſt be carreQted by putting a leſſer figure 1a the 
Root. , 0 


Example. 2. 


| SA . : 

- Let it be required to extra the: Cube. Roat 
of 48627125. ; bf - os 

Having prepared the given- number; for the 
KW workof extraction, according to the 6th; Rule 
55 W of this Chapter, I find it eo be diſtributed into 5 
n- W Cubes, viz. 48, the firſt, 627, the ſecond, and 

125 the third.* Then 1. 13 ei 

proceed to the work ; 
and firſt 7. find the Cube : - of roi a1 4 
root of 48, (the firſt ---. 48627125 (3 
Cube ):\ which is 3, then 27 ; 
do | Cube 3, and place ——— 
its cube which is 27,under 21 
(48) the firſt cube, and 
ſabtraQt it therefrom and, 
the remainder is 21, according to the. 7 
9 Rules of this Chapter, and then wall 
ſtand as you ſee in the Margent. 

+ Then, to the ſaid remainder 21, do I bring 
down, and thereto __ the next cube, which 

+ 3 I 


"- 


8, and 
the work 


= 


and ei fuch* order as they are 


+ vend infuch order ( as is HireRted in the ſaid i 
* teenth Rule) that the place of Unites ' of the c 


yo2 - The Extreftionof ] Chap. 1@ 
webg, L yy wa for - 
7 mandy; $ Reman, 
| fnitent's, "Divifor acconing ts the. 11, I2 ry” 


13 Rules of this f 

02d fp Leriple the Koo? | 

Gs) nd fe nocd p, which | 4 Ewe 

of lace under (2)the place ' 48629125 (3 
Tens in the Refolvend; 27 - - 


Then do I ſquare the faid = ——— | 
Root (3) and that makes 21627 Reſolvend 
"Wi then do' I triple- its + 4M 

ſquare-('s) and that makes og 

27, which 1 place under 27 

the ſaid Triple in ſuch or-  — 

der as is direQted in the 279 Deviſor 

12th, Rule, then drawing 

a line 'underneath the 

work, I add the two ſaid numbers ES (*% 

the Triple Root, and the Triple yi an of 
e place 


Jon is 279 for a-Deviſor ; -as per Mar 


"Then according to the 14th. Rule: I-ſeek he 
often the ſaid Diviſor 279 is contained in 2163 
the Dividend, and I find- the anſiver to. be 6 
which I place for the ſecond” figure in the Rook, 
then do 7 in the next place go about to find « 
a fubtrahend, and in ofder! thereunto: firſt (a 
cording to the -fifteenth*Rule of —y 8 
I cube the Figure (6) laſt laced in the root, and * 
it maketh 216, which 1 'Þ ace under the” R. Reſol-l . 


may ſtand under the place of Unites: the orhex 
Then (according to the 16th, Rule of this Cha 
fer) : Fſquare the figure (viz. LY laſt po 


Chap. 10. The Cube Her. 
the root which niakes 36, and 
07 are ſaid triple root, ; and 
324 kev 3 plice-uner (256): the fa 
n Mr order as is direQted in 
Tora do I multiply uk” ne 
27) by the figure (6) Fg placed roo 
it produceth 162, W hich I place 
"Ut prodydt (324) in  foch mapner as 7 oltet 
in the 17th. rule. Then. I add theſe y'3arg 
numbers together in the "A'S order as they , 
and their Sum is 19656 for a Subtrahend, which 
ſubtrated out of (21635) the Reſolvend, the 


remainder is 1971, as you may ſee by the follow- 
"ing work. 


i; 
d 


48627125 (36 
in #7 " 
299)21627 © Reſolvend 


_——— 


og © Triple root 


27 
279. Diviſor 
"ut 216 Cube of 6 


324 | Square of 6 by the triple root 4% 
162 , - Trighs {quare of the root by 6 
. &, 


196 vE: Subtrahend 


— _— 


1971 | Remainder 


Then to' the faid remaigder (1971) do I an- 
H 4 06g 
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" nex thi next cube nomþer (125) | according to 
 . the 164 Rule, ahd it raakes 1972125 for a.re- 


thnotE (36) and it makes 108 
Ne \ ihelng tripled . 39888 
Ve Micha 
; under the triple $ 
GG ha el thereto - , 


tumber (+5) laſt Placed inthe rqot, and jt makes 


125, then do | ſquare the 

faid 5, and It makes 25, by 125 
which | multiply (108) the | 2760 
#14 triple root, and place 19440 
the produtt (2760) under _ ———— 
the ſaid cube, .as .is Defore _., 1971125 


fad £, mrtiply (3388) the:triple ſquare of the 
Foot and the produtt - (194489): do, I-place un- 
ter the-Tormer produt (270) according to 
iarmer directions, and add the..s *Numibers tov 
ether, in'the fame order as theyſRand, and their 
ff:in is -1971125, (a5 appears per Margent) for 
2 Sybriahend, whick taken. out:af'the fazg R& 
"Fo vend there reiniineth (Oo) and {o the work 8 
Mine IT, ; 5,6 £10.86 


* 


© >S8. ©. & :-$B.- 
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finiſhed, -and I find the cube root of the given 


nork la RN eds to be 365 ; 'view the whole 
or 


down as followe 


abezmnns (365  u* 


279) 21627 Reſolvend 
-- 9 .. the Trjple root 
- 27.1 the triple ſquare of the root 


ou — 


279 -Diviſor 


216. the Cube of 6 $ 
324 theſq.of6 inthe tr. root . \ 
162 - , the triple ſquare of the root in & 


19656 the Subtrahend 
38988) Ig7i12g Reſolvend 


þ = EE em——_ _——— 


103 the triple root 
33888 the triple ſq. of the root 


38988 the Diviſor 


. .. 25 the Cube of x 
2500 thefq. of 5 in ? the tr, root 
19444 thetr, {q. of the root in 5 


* + — = 


19711 as the Subtrahend 


(0) 
XIX. When it is required to extraft the eube 


Rqot of a Number that is incommenſurable to 


its \ 


x6 The Extrattionof - Chap. 1c 
Is roet, and you are defirous to know the Fra. 
Qiopal part of the root as near as may be, you 
are 40-annex to the. given number @ comfy 
mmber of Cyphers, which number of Cyphers 
moft be _ : _—_ of 3, viz. either 3, 
6, 9, 12, &c. Cyp » that is 090, 00000, 
or 090000009, &c. And having obſferved the 6 
Rule for the pundQation of the given number, 
likewiſe point theannexed Cy in the ſame 
manner as if they were ſignificant figures, or in 
regers; and obſerve/that as many points as you 
put over the integral- part, ſo mn places will 
the integral part of the root canſiſt of, and {6 
many points as are put over the Cyphers, or Ce- 
cimals, ſo many decimal places will there be in 
the root, this being "obſerved the work it ſelf in 
the extratting the Cube root of a Decimal Fra- 
"Qtion, or of a-mixt; number of integers and de- 
cimals, is the ſame in every reſped& as if the num- 
ber given werean. integral-Cube number, accord- 
ing to the rules before delivered in this Chapter. 
As in the following.” /-/ | 


Examhle. 

Let it be required to extraft the Cube root of 
13798 which 1s a number incommenſurable to 
its Cube root, and to find oyt its root as near 
as may be 7 annexto it 9 Cyphers ( ſo by that 
theans I ſhall have 3:Decimals in the root ) and 


prepare it for ExtraQtion . by pointing it as is be- 
fore directed, and as you ſee following, 


x 3798.000000000 ( 


Chap. 19. 


- the Cabe Root, . 107 
And having performed the work of extraQtion | 


* accordiong td the former rules, 1 find its Cube 


root to be 23.984, which (as by the remainder 
you may perceive) is ſomewhat to little, but 
yet ſo near the truth, that, if the Dicimal part 
were increaſed by an Unite and ſo made 23.985 it 
would then be too much, and ſo conſequently it 


- cannot want (as it.is) 553 part of an Unite of 
. . the truth, and if the root had had another figure 


laced in 'it, it would then have come ſo nearthe 
Frath that it would-not-haye-wanted 77755 part 
of an unite ; for your further ſatisfaftion ſee the 
whole work performed as folloyeth, 


ww | 


1714347) 


L 


172$19314) 


he 


458 


. go [4 
$49 [792 |__| Subtrahend 


531 [208 
71 
121 


120 
725 
— 
a i 
100 
— 
'OI 


529 


| 


51 
4g 
635 
37 > 


WY : dd Fm 1, 
Extraftion of Chap. 107 


| Reſalvend 


Subrrahend 
Reſolvend 


ſ 


LS Diviſor 
"|__1 Subtrahend 
| Reſolycnd | 


o 


47 | | Diviſor 


o06 | Reſolvend 
94 


2 
—— 


193 (14 | Divifor 
vl 
o4 | 


O04 1 Subtsahend 
096 | Remains 


| ({29.-984" Roox 


"7 


i 


XX 
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XX, If at any time it is required to extra the 

cube root of a vulgar FraQi- 

To extralt the Cube on, let ſuch Frattion be firſt 

Root of a wulgar reduced to its loweſt Terms ; 

Frattion.. becauſe it may not be com- 

- Mmenſurable to its root in 

the given Terms, but'being reduced to its loweſt 

Terms-it may, and having ſo done to perform the 
work, this is - 


\ » The Rale. 


ExtraGt the Cube Root of the Numerator, (by 
the former Rules) and place that for a new Nu- | 
merator, then extra the Cube root of the- De- 
nominator, and place that root for a new De- 
nominator, To-ſhall this new Frattion be the 
Cube root of the given FraQtion. 

As for Example, Let it be required to 'extra&t 
the Cube roat of #3, firſt I take the Cube root 
of 257 (the Nuwerator) which is 3 and place t 
for a new Numerator, Then I take the Cube 
root of 64, (theDenominator) which is '4, and 
place it for a new Cenominator, ſo ſhall this new 
Fration 3 be the Cub@root of the given Fracti- 
ON G4. 

In like manner if there were given 343. to have 
its Cube root extracted, | can eaſily diſcover that 
there cannot be found any - Cube reot exaCly ei- 
ther for the Numerator or Denominator, in the 
Termes they are given in, but heing reduced to 
their Toweſt Terms, they are #z, whofe Ctibe 
root is 4.as befare. | 


In. like manner the Cube root of 1+ will bs 
found to-be 4== yc. 7-44. 
| | XX/J, But 


mean” Or ee ures Aero > Ces Mis DA. <a 


- —— — ODDO OO. WES or ei eons wo OUT oo 
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XXI. But when there is giveh- a vulgar Fra- 
Aon to have its cube root 
To extratt the Cube extraQted , it being incom+ 
Root of a wulgar menſurable to its root, you 
Frattion that is in-. may find its cube root very 
commenſurable to its near if you reduce the given 
Root. ar Fraction to a decimal 
and then extra@t the cube 
root of that decimal (by the Rules before deli- 
vered) in every reſpe& as if it were a whole 
Number, and then ſhall. that be a decimal cube 
root, lets than the truth, yet fo near the truth 
that if you add an unite to the laſt decimal figure 
it will then be greater than the truth. 
Here take notice by the way that your vulgar 
fraction being reduced to a decimal in 
Note order to have its cube root wr—_ 
its equivalent decimal muſt conſiſt of: 
ſach a number of places as may be a multiple of 
3, that is, it muſt conſiſt of 3, 6, 9, 12, 15, 
&c. places, and the more places there is in the 
decimal, the nearer the trath will the root 


Exanple 


Let it be required to extra the cube root of 
7: In order wherennto J/ reduce it to this Deci- 
mal, viz. .625, which becauſe it conſiſteth by 
of 3 places, (and fo conſequently can have but 
1 figure in its Roox) 7increaſe to 9 places by an- 
nexing 6 Cyphers thereto thus .625000000 
then the root will conſiſt of 3' places, then do 7 


proceed to extra& its cube roat, (according to 


the former Rules) and find it to be ,854, on 
af 


£ , 
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and there will be a remainder of 21641 36 as you | 
may prove at your leiſure, 


o XX11. When your given vulgar Fraftion is 
y reduced to a'Decimal of the ſame value, and the 
ni 2, or 4 firſt places towards the left hand are 
at poſſeſſed by Cyphers, then in this caſe you are 
i W to cut off 2 of them with a daſh of the pen, aud 
i 8 for them place a Cypher to poſſeſs the firſt 
ie WW place. in the root, and then proceed to extrat 
e W the cube root of the remaining figures, accord- 
h W ing to the former Rules, as if there had been no 
-e W ſuch Cyphers at all. X 


AY As for Example. 
ri Let there be givenygzz5 to have its cube rooot 
< extracted ; Firſt reduce it toa Decimal Frafioa 


of W dy the firſt Rule of the ſecond Chapter of this 
$ Book, and it makes. ;oo0485613, &c. Now to 
ve W- extradt the cube root of this FraQtion, 7 firſt 

ot MW pare it, by pointing it in every reſpe&t as if it 
were a whole number, then with.a daſh of my 
Pen, 7 cut off the 3 firſt Cyphers, and put a 
(o) to poſleſs the firſt place in the root, then 
I proceed to extratt thecube root of the remain- 
ing figures (485613) as if there had been no Cy- 
phers at all before them; and having finiſhed rhe 
rk 1 find its cube root to be .978$ as by the 
lowing work. 


« 


a 485613 (078 
343 


n — 


1491) 142613 ReſolyenT 


1491 Diviſor 


$12- 
1344 
1176 


h — — 


131 my Subtrahend 


11061 Remainder 


Inlike manner if the decimal which is given! 
| to have its Cube root extracted, have 6 Cypherg 

laced before the ſignificant figures on the left” 
hand, then cut off thoſe 6 Cyphers with: a daſh 
of the Pen, and for them put two Cyphers to: 
poſleſs the two firſt places in the root, Then 
proceed to extraft the Cube root of the remain- | 
ing figures as if there had been no ſuch. Cy- 
phers, &c, | 


: XXII. When it 1s waa . 
Toextratt the Cube to extraft the Cube Root of 


. Root of a mixt num- a mixt number, reduce it r0 
ber, aft improper Fraction, and af 
- it hath a perfeRt Cube. root, / 


then extra the Cube root © of the —_— T 


= 


at ws | Yr —— * va 
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and place it for anew Nutnerator, and alſo ex- 
trat the Cybe Root of the Denominator, and 
place it for a new Denominator, ſo ſhall this 
new FraRton ' be the Cube. Root. of the giveri 
mixt Number. SE oi | 


9 © Example. 


Let it be required to exttat, the Cube R oof 
of 5:43, having reduced it:to an improper Fra- 
on, 1 find it to be £343, and having extracted 
the Cube Root of the Numerator ( 1928) Ifind 
its Root to be 12, for a Numerator, and- the 
Cube Root of 343 the Denominator is 7, for a 
Denominator, ſo that 7 conclude *} or 14 to 
be the Cube Root of the given mixt Number 
5 ;#, as you © may prove at your leiſure, 


'NX1V.. But if the given mixt Nuntber, whoſe 
tbe R oot is required, haye not a perfe& Root 
then you are-to reduce the FraRtional part into 
Decimal of the ſame value, : but let the number 
bf decimal places be always a multiple of 3) and 
ter races to extract the Cube Root of that 
mixt number, as.if it were a whole Number, al- 
raies reſerving ſo many decimal places in*the 
Root, as - there are points over the dycimal 
art of the mixt numbers - 


Example: 


Let it be required to extra the Cube Root of” 
85. Firſt, Reduce 4 into its equivalent deci- 
a, which is 75, but to make it conſift of fir 


Wiaces, 1 angex thereto four Cyphers, afd then 
| I the 
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the ſaid mixt number will he 28450000, which 
being done, 1 proceed to the work as 5 followe t h 


28,750000 rad Ec. | 
27 | : 2Y 


279) 1750 Reſolvend. 9 


9 
27 


279 Diviſor. 


— — 


25090) 1750000 Reſolvend. 


90 
2700 
27099 Diviſor, . 
—— 
216 
3240 
16209 


— 


1652616 Subtrahend. 


7394 Remaines. 


— — 


$ that 1 fird by the work, the Cube Ro#! 
26. 750000 £0 be 3.06, &c. 


XXV. It is vſual amongſt Artiſts to exprtl 
the Cube Root of a whole Number, 'mixt nul 
ber, cr FraRtion, either Vulgar , or Decit KA 

"3 


Chap, x0, _ the Cave Root; 735 
that is inrommenſurable to its Root, by prefix. 
ing this Charadter, (viz, 4/c.) before . the incom- 
menſurable- number or quantity,” ſo the Cube 
Root of 328 may be thus expreſſed y/c, 328, and 
- the Cube Root of 244, thus 4c. 244, or in a 
' decimal mixt number thus yc, 24.75 and of the 
| fraftion 4, thus y/c, & &c. 


XXVI. The operation in the extrattion of the 

"WW Cube Root is proved thus, wo | 
WF - Cube the Root found out, that 'The proof of the 
WW is, Multiply itthree times into exrrattion of the 
"WW it ſelf, and if any thing remain Cube Rover, 

WW after the work is done, add it © _ 

W to the laſt, product, and if that fum be equal to 
"" the given number, then the work js truly per 
"MW formed, otherwiſe not. | 
As in our firſt Example, where it is required 
to extra. the Cube Root of 110592, and which - 
is found to be 48; and to prove the work, mul- 
fiply 48 by it ſelf,- whoſe produtt is 2304, - which 
beidg again multiplyed by 48, itt produceth 
110592 , which is equal to the given number, 
and therefore I conclnde the work to be right, 
Likewiſe to prove the Example of the Nine- 
teently Rule, where it js required to extra& the 
Cube Root of 13798 which is found to be the 
mixt number 23.984. Now to prove the work 
| Cube the Root, as before direQted ; and fin 
Wit to be x3996.370427904 to which add the: 
JF reefainder 1629572096 and their ſum maketh' 
"Wl the given nymber 13998 which proyes the work 
to be right, 


vandbis: . 


Chap. th 


CHAP XL 


The Uſe of: the Square | 
Cube Roots in ſolving lome 
Queſtions Arithmetical and 
Geometrical. - 


ww, 14x _——ww 1-7 A; RV..." 


"PROP. I. || 
Tofmd a mean pro porti onal be 


tween two groen Numbers. 


Utiply the given Numbers the one by the 
* Other, and extra(t the ſquare Root of 


produCt, ſo 141 that {quare Root be the 
propartional ſought, 


E nanph 


Let the given "Numbers be 12 and 48, and let 
It be required to find a mean proportional we= 
tween them ; | firſt multiply the given numbesi 

12and 48 the one into the other, and their pre 
. .duQtis 576, the Square, Root of which is 24, 0 
| that 


— CT” 


| Chap. 17. The Ufe of the Square &c, 19 
that 7 conclude 24'to tbe a mein proportional 
between 12 and 48, for, LS 


12: 24:3: 24: 48. 


The ſquare of the mean being equal to the pro 
duQ of the extreams, - | 
This propoſition is uſeful in finding the [fide of 
- a ſquare that ſhall be equal to any given paralel- 
l ram 3: for, (according to the firſt Propofition 
| of the Eighth Chapter of this Book, )if you mul- 
tiply the contiguous. ſides of a Reftangular para- 
Ifogram the one by the other, that product will 
be its content, and if you extraCt the ſquare root 
of that content, it will give ,you the fide of a 
| ſquare, (in the fame meaſure your paralelogram 
was) which will be equal to the given . paralela- 
Fl 84m. 6 | 


1 GCAO G_ a - ”— 


— hs. ——— — 


AM _ PROP. ll 


"x 7 find the Side of a Square that 
"', ſhall be equal to the Content of 
any given ſuperficies. 
lnd out the Content of the given ſiperficies 
8 £* by the Rutes lakd down in the Fighth Chap- 
of ter, and then extfaft the fquare Root of the - 
Lo + HEE Cong 


S. 


3816 5.5; mk of thi Chap. th 
Content, ſo will that Root be the fide of 
ſquare equal to the give ſyperficies, . . " | 


E xample. 


There. is 2 ReQangled Triangle whoſe baſe 
and perpendicular are 16 and 18, 1 demand tf 
ſide of a Square that will be equal to the give 
Triangle. 

According to the ſecond Propoſition 'of t 
Eighth Chapter, .] find the Content of t 
Triangle to be 144. the ſquare Root of whic 
is-12, and js the fideof a ſquare equal to the {a 


TR_ 

ike manner, if you extract the ſquare ra 

of the Content of a Circle , Pentagon , 

gon, &e. 'or of any'other figure regular, or it 
regular ,. it will give the fide of a ſquare equal! 
that ok Ya 


PROP. UI - 
Having auy tav0 of the fides of 1 
Keight-augled plain Triangle 
grven tofmd the third ide. 


4 be moſt excellent and. uſeful propaſitio y 


generally called . Pythagoras hs 
4nd 1n the 47 Pro. of Enclides. So 


= IF * bt — —_— , & MA _ 


" 
« £ 
5 
' 
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W Gecom,. it is . demonſtrated, and proved. that the 
Y $quare made- of the. Hypothenuſe,* or ſlant fide 
be a Right angled plain Triangle is equal to 
the ſum .of the ſquares made of the baſe and 


. perpendicular. 
As for Example. | 
In the Triangle ABC, the Baſe AB is 48, wa 


the ndicular BC is ' 36, now 1 dq 
the length-of the Hypothenuſe | TR _— 


U 


z To find out 1.5" 5 an +7 


" an anſwer to C 24 | 
J y 
wy * 


this,, firſt, I 


Irs 
W 


T:yare the baſe - 


AB,(48)which 
15.2394, then 
ſquare the Per- 


A 


—þ 


4-2 


B 


endicular ('36)) and its Square 4s 1296, the _ 
Jum of which two ſquares is 3600, which is 
equal to the. Square of the Hypothenuſe A C, 
therefore the ſquare Root of 3600 will give the 
length of AC, which is 60. OFT. 


4 
- 
-” 


CITY > 
— 


ee DROP; IF. 


Here is a Tower about which there is a 
Moat that-is 48 foot wide, and a ſcaleing 
Ladder that is 60 Foot long, will reach from 
the outſide of the Moat, tothe top of a Wall, 
that is within the ſaid Moat, now 1 demand 
= the height of the ſaid __ above the Water ? 

- Foun «tr 4 Let 
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Let the Baſe AB in the foregoing Triangly 
be the breadth of the Moat, and let the Hy Jos 
thenuſe AC be the ſcaling Ladder, then 1s the 
perpendicular BC. the height of the Wal 
' above the Water. Now it is plain that (t 
cuaſe the Square of AG is equal to the ſum of the 
ſqyares of A Band BC) if from the fquare- of 
A C whibh is 3600 you ſubtra& the ſquare of AB 
whictris 2304, there will” remain 1296, which 

the ſquare-of CB, therefore 7 extratt the 

re Root of 1296, and find it . to be 56, which 
1s the height of the ſaid Wall above the Wx 
ter as was required. - 
- By the helpof this Propoſition may be found 
the true perpendicular height” of a Cone, or 
of a Pyramid ; for, in a Cone, if you ſquare the 
ſlang height, (which is the length-of a line 
drawn from its vertical point, to the Circumfe- 
rence of its baſe) and from the ſquare of that, 
ſabtra& the ſquare 'of -the ſemidiameter of is 
haſe, -- there will remain the. ſquare of the per- 
pendicular height of that Cone. - 
-” Alfo, -In . a- Pyramid, if from the ſquare « 
. the flant height of it, you 'ſabtxact the ſquare 
- "of that line which being drawa from the Centre 

' of. its baſe, ſhould touch the end of thefaid ſlant 

line, (whether they meet at an arigle or not) 
the remainder Will: be the: ſyuare of the perpen- 
dicular height of that Pyramid, and its ſquary 
Root will giye the. hejght it elf, - | 


| Chap. I R 


PROP. V. 


Bythe Content of a Circle 20 find 
$12 8 zts Diameter. 


| The proportion is 


S 22, 
Is to 23. * 
So is the given Content - 
. £0 the ſquare of the Diameter. 


Example, 
+ There is 4  Cirdle whoſe ſuperficial Content is 
" 153 9335, 1 demand eg Diameter? 
e238: : 153.9335 : 195. 9219 


5 Ihe pO Root of. which is 13.99 (very 
near 14) Þr't the Diameter required, 


PROP. VI. 
By the Content of a Circle to find. 
zts Circumference. 


| The Proportion is 


.f S » 


Is-to 88 
So is the given Content 


to the ſquare of the Circumference, | 
The Square Root of which is the Circumfe- 
' rence required, ys | 


Example. 


There is a Circle whoſe ſuperficial content is* 
153.9385, I demand the Circumference of -that 
Circle % 


7: 88 : rt 153.9385 : 1935-2268 


"The ſquare Root of which is 44 fere which is 
the Circumference required. | | 


Il. The Cube Root is that by help of which 
we reſolve all queſtions Mathematical that con-. 
cern ſolidity, and by which we increaſe ſolid ho- 
dies according to any given proportion. By it 


- we diſcover the ſolidity of a body'that is-capable*W 


of length, breadth, and depth, (or . thicknek,) 
INE | and | 


c - 


'F 
Ons 


Ss 


\ 
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(3 
es, 
) 

$1 


D -* 
=. :, . 
. . 


and þy having the ſolidity given, we diſcover the 
fide or Diameter of ſuch a body. 
Some queſtions porencry: thereto may be ſuch 
as follow. 


Y PROP. VI 


Here is a Cube: whoſe fide is 4, I demand 
what ſhall be the ſide of a Cube whoſe ſoli- 


* dity is double to the ſolidity of that £ Cone ? 


To anſwer this p Ns, out the 
Cube of 4 (the ſideof the given Cube) which is 
64, and double it, which is 128, then extra& 
the Cube Root of 128, and it makes 5-93 97 fere, 
and that is the ſide of the Cube which is ” ouble 


£0 the Cube whoſe fide is 4. 


PROP. VII. * 


ereis a Cube whoſe ſolidity is 128 I 
| _ the ſide of a Cube whoſe folidity 
IS |; 


as much ? 
Take 4 of 128=564 the Cube Root of which 
(viz, 4.) anſwers the queſtion. 


PROP. IX. 


F Aving the ſolid Content of a Globe to find 
de of a Cube whoſe ſolidity ſhall be 


Ex- 


Fual to the given Globe ? 


IIA 
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Pxtra& the Cube Root of the given folid Con- 


tent- of the Globe, and it will-give yo: the ſide 


| Ye Cube Required. 
Example. 


There is a Globe whoſe folid Content is 1528 


——_ I demand the fide of the Cube equal there- 


© aving extracted the Cube Root of 1728, 
hn dd 12, which is the ſide of tho Cube re- 


PROP. X 


Aving the Diameter and Weight of a Bil. 
let, to find the Weight of another Buller, 
whoſe Diameter is given, S 


As the C ue of the given Bullets Diameter, 

Ek to its weight, or ſolidity. 

Sa is: the Cube of the, Diameter of any other 
- Ralller, 

To its weight, d: Solidity. 


E xanple. 


T7 here is a Bullet whoſe Diameter is 4 Inches, 


| antits weight is.9 Pound, | I demand the weight 


&f ancyher Bullet, whoſe Diameter 1S64or6.28 * 
Eches? 

The Cube of 4 is C4. 

The Cnhe'of 6.25 IS 2.44. 140625 

_ Then I ſay, 


% 


64 :_ 9 3; © 244.140625 ; 34033227 F 
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So that the a required is 34.33227 
unds,. and if you Reduce the Decimal to the 

Tarrn parts of Averdupois weight, ' you will 

find the anſwer to be 434 th.,—oy oz.— or dr. 
This kind of proportion is by Artiſts'Termed 

) triplicate proportion. _ 

In like manner, the Diameters of two' Bullets, 

| or Globes being given, and the ſolidity of one 

of them to find ont the ſolidity of the other, is 

b may be done by the ſame proportion, only chan- 

ging the middlemoſt Term, | | 


PROP. XL. 


O find the fide ofa Cube equal to a given 

C ralelepipedon, : | 
. Find out the ſolidity of the given paralelepipe- 
8. don by the Eighth Prop. of the Eighth Chapter, 
then is the Cube Root thereof, the required fide. 


Example. 


T here is a paralelepipedon having the ſides of 
-'Its baſe 10 Foot 4, Inches; dnd 5 Foot 2 Inches, 
and its length is 20 Foot 8 Inches, 1 defire to 
know what is the fide of a Cube whoſe content 
ſhall be equal to the given paralalepipedon ? 

T he Superficial Content of the baſe is 7688 in- 
ches, which drawn into 248 thelength in inches,; 
the produQt 1s 1 906624 inches for its ſolid Con- 

teat, - the Cube Root of which is 124 inches 
_ fide of a Cube equal tothe given paralele- 
pipedon. 
' ln like manner if yon would find at any time 
theſide of the Cube equal to any ſolid Body whe- 
ther Regular, or irregular : - Firſt, Find —_ 


Ye 


4s 


w . 
= _ bu . - 


x20 &ſe of the ap. 11; 


lid Content of that Body, and then extra&ting” 
the Cube Root of its folid Content you hays 
your deſtre, | : | 
PROP. XIL 
Etween two given Ntmbers to find twomean; 
proportionals. 
Divide the greater extream by the leſſer, and 
extraQ the Cibe Root of the Quotient, and by 
' the ſaid Cube Root multiply the leſſer extream, 
then will the produ& give you the leſſer” mean 
ropuerants then multiply the faid lefler mean 
y 


the aid Cubique Root, and that produft will 
give you the greater mean proportional, 


, Example. 

Let the two given extreams be 6&6 and q$ be- 
tween which it 1s required to find 2 mean pro- - 
portionals. | . 

Firſt, I divide 48 ( the Greater Extream ) by 6 
(the Leſſer Extream) and the Quotient is 8, the 
Cube Root of which is 2, then by (the ' Cube 
Root) 2 1 multiply 6 (the leſſer extream , 
nd the 'produtt is 12 for the leſſer mean pro- 
portional, and 12 being multiplied by 2 (the 
' Cube Root) the produ@ is 24, for the greate 
mean proportional ſought. Thus have I found 
12 and 24 £0 be two mean proportionals betweey . 
6 and 48, for 


"/©b P. 11. 


Yi 


wn} > in 0, 0. Q 
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In like manner between 3. and $1 will be found 


9 and 27, for two mean proportionals. 


PROP. XIIE 


HE Concave Diameter of two Guns being 
known, and the germ of Gun powder 
that will charge one of them, to find _— how 
mach will. be- ſufficient to charge the other. 

The Capacities are one toanother, as are the 
Cubes of their Diameters, and alſo. the .propor- 
tion is dire.” 


Example | 
If 25 pound of Gun-powder be ſufficient ts 


charge a a Gun, whoſe . Concave Diameter is 1 4 
Jaches, or «5 Inch. how much powder will be 


ſufficient to c arge a Gun, whoſe Concave Dia- 


- meter is 7 Inches ? Anſwer, 28.47. 


The Cubeof 1.5. is 3.375 and the. Cube of 7 


is 343- wherefore the proportion is as followeth, 


bz 


3-375 © -2J ©. 343 © 25-47 
- Or thus, 


3-375 © 343 *: 25 * 25.47 
PROP.. XIV. 


HE Concave Diameters of two Guns being 

given, and the quantity of a weaker fort _ 

Gun-powder ſufficient to charge one of them, , - 
t®, 


\ 
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' to find out how mnch Gun-powder of a ſtrog-. 
per ſort (the proportion of the ſtrength and 
weakneſs of the Gun-powder bei given ) 

will be ſufficient to charge the other Gun. - | 
This. is ſolved by two operations in the Rule 
of proportion, firſt to find bt how -mack of the 

ſort of Gun-powder will be of equi- 

Ines por ow e given quantity of the 

weaker {1 and this proportion is reciprocal” 
The ſecond 1s the fring with that in the tote? " 
going Propoſition.” ? 


we Example, | | 7 
There is a -Gun whoſe Concave Diameter is 
13 inches, and it requireth 2 poune of powder © 
to Charge it, now there is another ſort of Gun- 
powder which is much” ſtronger than the for-;, 
: mer, and the proportion” between thEir ſtrength. 
is as 5'to 2, now I demand how much of. the 
ſtrongeſt powder 1s ſufficient to charge a Gun, 
whoſe Concave Diameter is 7 inches? _—_ 
To anſwer this, Firſt, 1 find out*how much! 
of the ſtrongeſt powder will charge- that Gun, | 
which-is 14 inch in its Concave Diameter, which 
is done by the following proportion, viz. * 


£4 0-43-44 - 2 30 


Thus have 1 found that 4 of a pound of the 
 ftrongeſt powder will charge-a Gun whoſe . Cons .. 

cave. diameter is 13.inch. And- according to the | 
laſt proportion, I find by a. dire&t Propoſition, - 
that 10.16-pounds of the ſame will be ſuffictentto _ 
charge a Gun whoſe Concavediameter is 5 inches, 
Vit ; | 


3-375 $ 243 273 ..10 2 20.16 
CHAP. 
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CHAP. 
Concerning Simple Intereſt. 
'W 


Hen Money pertaining, or: helopgin s 

_ to one; perſan! is in the' Wntds,, poſ- 

ſeſſion, or keeping, or is out to another, and 
the Debtor payeth or to. the'Creditor, 
a centain ſum in conſideration of for bearance 
r a certain Loa. eb yt for for- 
rance is called Intereſt, loane, or uſe ' money ; 
and the money G lent, and'forborne is call#d the 


principal. pers 
Il. Intereſt is either Simple, or Compound : 
IM. When for a ſugr-of money left there is 


loane, or intereſt allowed, and the ſame 4s nor 


id whe: it becemes due, and if fuch intereſt 
oth not then become 9 part of the Principal , 
It is called Simple /nterelt. F | 


IV. In the taking of Intereſt for the conti- 
nuance or forbearance of Money , muſt 
be had to the rate limited by A& of Parliament, 
which At now in force, forbiddeth, or reſtratn- 
eth all perſons whatſoever, from taking more 
than /. for the' intereſt of an 1001. for a year, 
and according to the ſame proportion for. 4 grea- 
ter or a leſſer ſum, not confining the lender or 


borroyer to the ſpace of os year, no more = 


Chap: 109. Simplerlomrant — 115t 
he tobe computed according? to the Rules: of -Sim- 
mW. plc Intereſt, and.ſo 3 /. 45 the.undoubted farereſt 
=! 1 f 100 /, r-6 moneths, and 30: ſhillings 1s:;'the 
nerf intereſt of [100.4; for a quarter of a. year'; -but 
ac. bere note/by | the way that by 6 moneths: is. not 
ee, wEant 6 times; 4 ;weeks, op-6-times 28 dayes, but 
es MW by.fix moneths,, of halt a year is to be naderſtood 
in. tbe balf of, 365 dayes, and. a-quarter of 'a' year 
thelſf 45 4 of 365, dayes,and by 1 moneth is. rnderftood: 
the 2 of *355 dayes, {o.that s-moneth conſiſterh of 
= Ez dayes,.-.; ba i) Dd iO 

| Upon the foreſaid cuſtom ; of computing the 
intereſt of \money for time leſs than one year, 


oy 


by following Analogy ſeems, pL] 71 
to be aſſumed tor a ſate;expo- Vide. Sett: & of the 
(jon of the ſtatute(and which: 5 chap.of Adr;Ker- 
s indeed the ground, and rea- _ fits. Appendix ' to 
fon it ſelf of Simple Intereſt) - Wing,” vith, 
viz. T hat ſnch proportion 4s.;. | [i 
365 dayes (or. one.year)} hath to the -iritereſt 
of anyJum fox;1a year, ſuch proportion. hath ariy 
part of one year, or any: nomber. bf dayes. ipro- 
_ to the intereſt of, the ſame ſum, tor 
-time. propormded. .Ampi this (as was aid 
before) 15: the. 'whote grotind-gork, and 've 
foundation ofthe: manner of computing" of-N 
ple Intereft..:_ | $i (3; "Re , 
+. ;V.: Rebate; or Diſcount, ':is, when there is'an 
Jon aHowance of fa:much per. Cens. for: SH 403 
pet fnony paid before; it be doe; and” Or Rebate, 
nth =5 the increaſe of money at intereſt what #t-55; 
nos found out by continual proporti- £4 FS 
of 0nals Arithmetigal or:GeometricaFincteaſing, 1@ 
6 the Rebate or diſcount of Money found out by 


Rv opp] -Proportionals-decreaſiiog Arithmetic 
ouh}Y ori Geometrically,, TI accarding, 28 alical- 
F103 : TT 4% | 


4 IF . 
| Jowance 


2232 Simple Intereſt, Chap: A 
- Jowance is, <ither after Simple or Compound] 
tereſt 5 Now the-nature of Rebate or diſcount 
thus, When there'is a ſum cf Money, (ſuppd 
:160 1) toi become dve at the end of a certa 
'-time to Come, (viz. at the end of 12 Moneths 
and 1t 15 agreed upon by the Debtor and Creq 
 torithat there "ſhall be made preſent payment t 
: the whole Debr, akdit is Ukewiſe agreed that'i 
conſideration of this preſent - payment that t 
Creditor - ſhall -allow the ' debtor after the © 
of & per Cent. per Annum : Now upon this agre 
- ment the Creditor ought to receive fo much mg 
'Ney as being put-out to intereſt for the ſame tit 
it was paid before *twas dve, and at the fame rm 
of intereſt,” that the diſcount was* reckoned it 
then'would 1 amount-or be increaſed to the | 
. Thet:was firſt duc, Ree 4 
Themanner of working Queſtions in Rebates 
Simple Intereſt ſhall be ſhewn in- the ninth Rk 
of.- this Chapter; and of ' working Queſtions i 
Rebate at Compound - /ntereſt ſhall be ſhewni 
tne Fourth Rule of the next Chapter. 


Wi AM . 
: -VI., When the intereſt of a100 1, for a year! 
Known, - the intereſt 'of any other ſum, for t 
Jametame;, 5 atio fonnd out, by one {mgle role 
virect proportion , viz. The intereſt of a 109i 
dJoxiazyear by the ftatute is 6 /.. I'demand what 
the intereſt of--75 4.. for the ſame time, andatt 
ſame-Rate.of /gtereſt? The proportion is as 
loweth.i.-ic 33912". t 
[. Lt YE $526 s, 
/ 


ct gn 1905316:213 75 2 452410 


{ $10 DfGlC: YollOit 4- « "I. 
x -Qr:+f you would: have the Anſwer to proc . 
.bothprinci; al :and+ intereſt, -then- make the 
$466 L & < (un 
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x CE nj the. TA A 
; pal and intereſt, i He ni Fr 


al anſwer your aelirs, ms hes 
* lt; ? TW vi 


, I. '1 "A it "God Bo 1: 1 
1, 10d : 26 ot as $11 SEO AO 


-viL When the 1 «nin 150 f6 T 


and the int 
anda, fillings, wy pe ont 
< 1 the anſwer my 
pen r;ethod de eos zn. the, olonics 7 
{4mpic 
let it be required to. 3d "7 incecct” p 
WY 04. for Roe yes ear; the r3te, of 
_ annum, imple inter 
Firſt place the given mam wok according” * 
the DireRion given for the Ryle of 3, which 


Will ſtand thus, viz, «<4 Wd 


> 


+4 L I. &.- 
100 :.6.:; 148—13—04q: 


Now it is evident that if 7 multiply 


. "th 48 l,—131—0g 6: (which . is the third num- 


) by 6 (which is the Tecond number ) and di- 
ide the produQt by 100 (which is the firſt num- 
er) the Quotient will be the anſwer ; Therefore 
proceed thus, viz. firſt T multiply the pence by 
5, which makes 24 pence, or two ſhillings 
herefore 1 ſet down © nnded. the pence., an 
rry 2 to the _ th aw | 1 go to the 135. fay- 
ing 6 times 13 is 78 2 that / carryed is 80-5. 
an is 4 l. * therefore I ſet Ln el yaoer the 
Fe g), an carry 4 to the pounds, then Z 
focerd, ſazing 6 times is 48, and 4 that 1 
RK 3 | care 


m7 a ® 


AR + " Simple Intereſt, Chap. 11 
cirifyis 52, then t'down 2, ind carry 5, & 
nat gs work be finiſhed, a 
then will the prothu&t be 86 ].,—o0 7,—06 
which product ſhould be divided by 100 (the 
firſt number) but\ it being an Unite with tm. 
Cyphat>t cutolf two figures from the right 
hand of the. pounds,.,with a daſh, of the - pe: 
jy fipures on the left hand 'of the ſaid dal 
A pounds, 4nd thoſe'on the right han 
1t7"2 


Decinial ps ; of a þqund, whoſe 

Falhe "may be fund thi by. th 3 Fl of the! 
Chip Hit'remember, that if there'be any ſhilling 
. Hr pence, in the prody& you are tq add them © 
. Geir Cork of ody; in your ReguRiba 
:+fi6 
 "IDT9 If 

(i 


T 
follometh <7: f Gs 05: | 
2 51:14 l. TS, & [as - | i 5 uy [: . FL. ; 4, 
IO 2: 6 ;5' 2 148 =13=-04 
7” | 6 


b _ —, 
© - B]9L wO0—co * 
—_ q 
| , : 18 40 | 
by ul) id 
» pi WH, 
_ ty 


4 } , g13-84 f 6 $595. ON 
F' So that by the Tot, 1 find the intereſt al 
148 { —1'3 $,—44, for one. [Fara er the ras. 
E per ent, per Ant £0 je g 18 fm 04 +3 


” 
am oa own cd .D.vc-v/vo»= ©. owt hoo _ -as 


'ayear, or era the intereſt 
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Eo Fre O col on 3 Ee iy OR: 

at 6 per Cent. "Io _ 

az by 'the work follonjng. 
13 LT ST 82 Dd : = 

4 "DH And” 


bog. sf ceſs | endl —15—03 


vin. the? batoft of 1601. tin known for 

any other 
ſum may. w for any other time, or num- 
ber of dayes, Foih or leſs than a year, * by two 
ſingle Rules of? 3 DireR, , viz. Firſt ,- ; find out 
what is the intereſt of the given ſam, For one 
year, or 365 dayes, according to rhe laſt Rule, 
then having found out that, you may (by ano- 
ther ſingle Rule of 3 DireQ) find our. its intg« 
reK for any other time more or leſs, * 


Example. 


What is the intereſt of 322 /. for 5 years 4 
ter the _ of ” Io Cem, per Annu. Sim mple | In 


Froſt? 


4 roo 


— Shape" Inferef, Chap. 12,) 
whatls the 
eto lo proprio F432% ke fo 


t00 2 6 22 mw 2 19:32 


v 
+ .% 


> Jo. 


*\ — 
190) 19132 (19.32 © 
Thys. having found the intereſt of 22% {. fora 
year to be th, 32 1.\at 6 per Cent. by the following 
proportion 1 find out its intereſt for & years, to 
Tig1.—185.—04id. and that added to 
the priaci » Tpakes 437 1,—18 5,—04 2 d, for 
the jfum due to the. Creditor at the end of the 
os Ge WEE 


gear l. ws bt 6 @ 
4 he 19-32 124-6 © ar pO pet. 
; -- 6 Ink =y 322 IS { => \ 
OO e————— F \ Ta —— A = — 
.- adgſo2 1 Side} 3] 
« . wv Dit Oo j "ITE 4 
p I's my | HI . it 
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"And kere take notice war the ici -Homþer 
in this this laſt proportion, myſt ' always be only't he 
Scrap of the fon Propel «d, ang not. the fil 
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Chapyi42) Shape Intereſt BF 
of the principal and intereſt, :as4n the ſecond 
proportion under the ſixth Rule. | 
After the ſame manner is the iqgprelſt of x L. (at 


the rate of 6 oY Cent. per-Annum, Or any other 
) 
3 


rate of intereſt,) diſcovered for a day, by the 
help of which the intereſt of any: fam whatſoever 
may be diſcovered for any number. of dayes ag 


ſhall be chown by and by. 
. $=-—- --£ l 
Firſt 109 2 6:2 J'"24 06 
day L day pol 


Secondly 365 :.06 :: I: 0001643835 


So that by the foregoing proportions 7 have 
found that the intereſt of 1 /.-' at 6 per Cent, pep 
Amun for aday is 0001643835 /. 

Naw if you would know the intereſt of any 
other ſum for ' any number of | dayes more'or 
lefs than 365,” 'you..may do: it by help of the * 
ſad number aktep\i6e manner, . viz. | 

Naltiply the fuiti whoſe intereſt xis required by 
theJaid number; 41d that produ will give you 
the intereſt of the ſaid ſum' for one day, then: 
miltiply that '*prodi by the' number of dayes 
given, and the Iſt produtt will give you the in« - 
tereſt of the ſaid fam For the number of dayes'ir: 
the Queſtion: '"Tike the following Queſtion 'for:* 
ad example; of! © lO eD rats Pres 


uy of 568 1. for 213 dayes 


-"What'is the j 


after the Rate of 6 per Cent, per Annum. 


.0Q21643835 
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hao9h <1 0001643835! * 12:77 959 Ig 
; $68: wo C193079017 


4901360 'O Cody > 36 4:r2 
24! } - 9863010 70411 Pn fo it 1', $381 
-ſax937 151930 9113 «; ily to 4436 
. Cmgbwnge), ——— 70}? b- 4 : C Vim 
.093 369828q4 br: vd : wl SU. 
213 
2801094840, oo: Una 
933698280 
1307390560 


D— — 


19.38877733649 


be , 
Ws , A f, % Pl 
bk - - 14 


Facit Ard 7, 9: 


"Having fniſhbd: the work, as you ſee, I fi hh 
anſfxer to be rig 8877. &c. ; which pon. rt 
diſcover to be 191.—175.0di9;5:by 
way of valuing a Decimal. Fraction- Fr: _o 
laid down in the 4. Rule of; the, 2 Chapter, 
fore+going, | 

But when the intereſt of f an7clhe of Money; is 
required for any number,of Go .AS force. 
at any. other rate of intereſt hen; a 6. per Gept,; 
per Amun, the aforefaid pember; will, not, then, 
ſervg for the work, but you are ta find out, arr. 

ticular multiplyars for the ſevergl; Rates of /nie- 
reſt asis before diretted.. All which | have EX, 
| ou from 4 to 10 per Cent. 1n the following 

able 


Os " : . When 
{LIC THSL | 
j 


Etiap! 12/ Stmgle Inrereft® F39 
7 4 ET 2 .oobrogythe- © 
When you wopht? fi 43" I$600135304 0 


the Intereſt ofany ſum } 6 Is 0001643835 
for any numbeof dayes® \ 9 £001919898 
(11 * ar the rare. of I 8 £2 or aI917 
361 . IF 9 , 2D 
3; | ; "A746 IF. 19 1060273973 p 
gh $15 '7 by < 


ro” z 
7 


$0 that when- «you woulitidad out the 1 
of any, ſum -of 'Money for-any: number of dayes 
according to the. direQtion. before given, at any 
Rate from 4 40 10 per Conf, per Annum, Simple 

. Intereſt, you may performe, Fae work by the ds 
tiplyar in the foregoingi-Table which is placed, 
againſt each reſpeQive Rate of jntereſt. 

IX. When the preſent moſthof a ſym. of, mos 
ney due at the 4: of any'$ime to: come is requi= 
ha red; Rebate þbeing,allowed at any rate of Simple _ , 
ts latereſt, it 5. 908 be found out by the flloin 

n method ; - Firſt, Find out. the intereſt 

cf 

Ne 


te 
+ d 


1004. "3h. ay time that the , Rebate '5 he il 5 
. lowed for, and;at the x rate of intergfh DA 
4 pounded, hom me the, ſum of -an 100. paprd; 
4 andits intereſt for the propaſed cat > ro 21the. 
firſt number 4n the;Rule of 3, and. 100 

cond number, and the given..ſizn ons Bp, 6 
J.” worth 1s required, let. be; | the-;third- number , 
bs and' the fourth . number in, a dzxect prope 

[51 Hhall ,anſwer the queſtipn , j-38--in-the following 
os Example, BIZ 1 


" . What preſent ' Mone will farisfic a. ae of ; 
F 700 l. that is due at the. end of 2 a. year yeh 
ne come, diſcount; or Rebate being "alowed.;at an 


Rate of 6 per Cent. per 4 mms , 034 
{According tp the-foregoipg DireRtions; b kate 
be numbers as followeth » and the fourth pro- 
” - Por- 


SI 
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portional number or, anſwer to the queſtion is 
94 33962 eh Shren—08 by fere, 


L [A ERS + 4 c 
106  10d-:: 100 * 94 33962 
The. reaſon of the iid Analogy: will appear 
if you conſider, that there ought to be ſo much 
dy money aid, that if it were put out to inte- 
TT the ſanje rate'of Int. that Rebate was allow- 
«4 , hd for the ſarrie time, the Tame would they 
be-avgmented to the ſum that was at firſt dye, as 
in the laſt queſtion, there is given! to0 /. which is 
dife at- d of '1 2 moneths, now 1 ſay, that 
re ought to be ſo-mich money paid down to 
farisfig this debt,” as being pur out to' intereſt" at 
6+ Cine. for 1 YL mmoteths, would then be increa- 
ſedito" 100 1. whith is the fun firſt due, and again 
it'is as evident that if there were-+06 /. due at 
ie erid of 12 nioneths, or a"yebr;! and preferit 
rentis agreed*api allowing Rebate at 6 
Cent. per* Annie, that then there ought to be 
id the ſum of 106 [2 in full 'difcharge of the 
34 'debt of 106 f/ for' if when” Have received 
_ the ſaid ſum” of 4862, - 1 put "tov _to intereſt 
for one. year at"thet rate of E'per Cenr, it wil 
then be increaſed to'bsr 1. 
- Therefore to ſolve the ſaid queſtion, the pro- 
- Portion here uſed-is nS'more than #f 'F ould fay 
portion "be decreaſed to 1001.” What will 106'f, 


be decygaſed to ? The anſwer is, to” 94/.-65-94. 3 
and for proof, it you” will ſeek” what that ſun} . 
willbe increafed-toar” the end 'of” 12 moneths, at 
the rate of g per Cent. ag wil find it to be 


OO /.. 


Ex ample S. 


"How mach preſear money wil ſitisfie a ay 
01 


"Chap. 12. * Simple Intereſt. 44x 
| | Mita Go 3A 40% 5d 2ei+ Þ 
of $82 7.—155..dne at the end of 126 dayes, yer 
to come allorting Rebare after the rate bf'$ Fe ' 
Cent. per, Aunum ! Ef - 

Firſt, 1 find the intereſt "of 1001, at the ſame 
rate of intereſt for 126 dayes,” by the following 
proportion, ho 


OY | 4 - 


_ 


day L. day | L. CRT 
$694 6. £.7.,336, 4.202, ©_-.o- 


Then do 1 -add 2.071 2 1, (the intereſt of 1507) 
to 1001; andthe ſum is 192.0712 which 1 make 
the firſt number jn the Ruleof 3, and roo /.''the 
ſecond, and $2.7 /. (the ſum given to be Reba- 
ted) the third number, and the fourth tmmber 
in a direct proportion is the anſwer to the que» 
ſtion, ſee the work as followeth. 


L. L. L. l. , 
102.0712 2 100 2:.: 82.75 : - $1,070d, 
| 100 


—_ 


102.0712) $275.00 ($1.556$ 


So that by the work it appears'that 821, = 15 x. 
due at the'end of 126 dayes yet to come; will 
be ſatisfied with- . the preſent payment” of 

-$1/,—o1 5-04 3d. Rebate be allowed after the 
Tate of 6 per Cent. per An. | | 
The proof of the Rule, | 

Find out (by the eighth Rule foregoing) how 
much the'preſent money that is paid upon 'Re- 
bate, will amonnt to being put out to initerelt 

for the ſame time, and at the ſame Rate-of inte- 

reſt. that Rebate was allowed'for, and if- the -a 

- mount be Equal to the ſom tit was due at the wm 
0 


143 Simple Intereſt 
eo be rightly performed, orherijiſ not. 
TREE As-for Example, 

* In the foregoing Queſtion it was fornd that 
$1. 0708 !. being paid preſently woold ſatisfit+ a 
debt of $2.75 due at,theend of a 126 dayes to 
come, and to prove "it, let -us ſte whether 
$1.0708 being put out to intereſt for 126 dayes 

- at. the rate of 6 per Cent, per Avnun, will be 1n- 

- .creaſed to. 88.75/. (the ſuffi which was faid to 

dye at the endof'.126 dayes'to come) bb Ido 
by. theſe two proportions following acco 

the, Eighth Rule, +. | NOS 


' & 8 


aay $9 ax 1 f 4 day. * _g- | 


me, wy 't: 6:7 4226 2.0712 


| 1. . 'G L. | 
Secondly, 100 > 3.0742 :: 81.0707 : 1.679r Cc, 


So- you ſce' that I bave found the intereſt of 
81.0708 for 126 dayes fo be 1.6591 '&c, which 
added to the principal * 81 0708 .-the ſum is 
$2.7499 which by the brief. way gf valuing the 
Detimal of a-paund. ſterling 1s.82 {.—15 s. and 
indeed it doth not want +# part a, farthing of the 
ex2& ſum, which is occaſioned. bythe defettive 
Decimal wherefore: I; conclude, the work to be 


rightly perfortged, ;- 4vd) 3:! T 
"Upon, the fategoing ninth Rule .is grounded 
-themaiiner of, calculating the ;,eaduing Table. of 
Myjtiplyers, which ſheweth in-DQecimal parts, pf 
- a pound; the efws, worth of, $ Pound ſterling 
Ee at the ed of any auwber ,;of years to come, 
: nor 


" w 


| Chap. 12 
_ « - of that time, then. you way conclude, the” work 


rding to 


—- 


© O©059'I a © © 
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not exceeding 39, Simple intere{t being Compu- 
tedat- & per Cent; per annum. ©  * 

; The-firſt ny - in; the Table: being found 
out by this-following.proportion, wiz. 

As' 156 +. is tg roo 4d, fo is, 14... to .943396, 
and the ſecond-number in. the, Table being the ' 
preſent worth- of 4, {,. due at the end of two years 
'to come, is thus found. out, viz. Firſt 7 conſider 
that'r2 /. is the fimple intereſt of. 100 1, for 2. 
years; which added to 100 /.:makes,112 /. 

+ 'fore- I fay, as 1127. isto 1c0/. fo is 14. to 
.$92857-1. , which is the preſent worth of 1 {. due 
at the end of two years to come, : 
' , The ſeveral proportions and operations for 

the whole Calculation being as followeth, +jz. 


| 196 210025 1 
1323 100272 + 
118::;;100::1 : 847457 

6 1 

I 

I 


+ S 
bs 
[ 


124": ICOO 2 3 
| 1 130: 100 : : 
6] 136: 1905: 


. 


- 
Ld 


- And after the fame manner are all the numbers 
in the following Table: Calculated ; which being 
well underſtood, \the way of calculating moſt of 
the, enſuing Tables - will eaſily be obtamed; and 
KS Fran will fad inmediately after the Table 
DR; {1 00135) | ' 


5 Table 
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.602409 
| $B1395 
$6179F 
$543478 
<$2631F - 
519204 © 
495049 * 
480769 ::þ 
. 467209 

| ,133J1OW HESS -454545 
943396 5, 1b, 442477 
892859 ! 04-22 1.431034: 
847837: T5 £ 420168 
80645! «409836 
.769239,, - - þ .4©OQOOO 
135294") - 001 +390625 , 
704225 + . 1-27 |-381679 
675075 | 4373134 
649359, . -27 |-29-|-364963 
625000 «357443__| 


ſple /ntereff. 


- 


»Y 


i Anh wv me 7 


| —— 


—- © © 
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After the ſame method might this Table: be 
continyed 29 any number of | years at pleaſure, 1 
might alſo have calculated 'for * other rates of ins 
tereſt, as thoſe are in the next Chapter [conicern- 
ing Compound Intereſt, but. Simple Intereſt ' bs 
ing not fo generally in praQice, 7 ſhall there 
fore forbear. er 


'! Thevſe of the preceding T A BLE. Wt 


O53 ES 9 DO = mom ra mono oy. 00D © -. mM me... 


Ic is evident (by the ninth Rule foregoing) 


that 
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that if ary ſum ,be' pid with an- aMlowarice of 
Rebate, you are to make 1001. with its Intereſt 
( for the ſame time you Rebate for ) both'in one 
Jim, to be the firſt number” in- the [Rule 6f 3, - 
100 the ſecond, and the» fum to be rebared the 
third, then will the fourth proportional be the 
anſwer ; and the ſame may be wrought by 7. any 
other number and 'its intereſt, as well as: by. 
2001, and. its intereſt mutaris mutarndis'; 1; Now 
in the Table before-going there is expreſſed. in 
"Decimal parts 'of a pound, the preſent worth 
of 1 5; due at the end of any number of yearsto 
| W come under 31, &c. that is to fay, if you - take 
the money ſignified by thoſe Decimals, and Put 
[W it out to intereſt at 0 per Cent. ,per Amwn,. Sim+ 
ple Intereſt for. ſo mary years asare expreſſed in 
Collum. of years againſt the faid Decimal, 
; | WH then will that ſum at the end of the ſaid Term 
W be augmented to 1 /. wherefore if you have any 
ſum whatſoever to be rebated for atiy number of 
years within the limits of the Table, make 
14. the firſt number in'the Rule of. z, and the 
Decimal in the Table againſt the number of years 
to. be rebated for, make that the ſecond, and 
the ſim whoſe preſent worth is required. the 
third number, fo. will the fourth proportional 
be the Anſweft. But ( becanſe. the firſt number 
(being Unity ) neither mulriplieth nor glivideth) 
if you take the number in the Table, correſpon= 
dent to the number of years for which: you 
ould reckon Rebate,” ' and thereby. taultjply 
he ſum. whoſe preſent ' worth is required , the 
Wroduct will give you the Anſwer, | 
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Example. 

There is a ſum of- money, viz. 560 /, due x 

the end of $ years to come, but the Debtyr 

and Creditor agree: that preſent payment ſhall 

be made, and the Debtor to be allowed Rebate 

- #fter the rate of ' 6 per Cent. per Annum, Simple 

Intereſt. , Now demand how much preſent mg 

ney will fſatisfie the faid Debt? Anſwmer; 
378. +2008 3781.— 07 5.—06 4 d. ſee the following 
work. | FIN 


r 


L AIR of 
1 *: GS75675 :: 560. : 378.378 
' $69 EN 


4< 540 J00 
3378375 


378.378c 09 


Firſt (the Rebate being to be reckoned for 

ears) ] look for $ in the Collum of years, au 
juſt again it. on the Right hand, I find .6956 
"which 7 multiply by 560 (the ſum whoſe pn 
ſent worth 1s required,) and the produCt4 
'378.37%, which (by the brief way of valu 
the fraction of a pound ſterling) I find at fir 
ſight to be 378 /.= 7 5.—06 3d. 

This Queſtion if it. had been wrought by Wl 
foregoing .ninth Rule, would have produced ti 
| ſame anſwer ,. . for, The Int. of 10 /. for 
'S Men. is 481. and 190 + 48=148. wyerefore! 
the Rule of 3 I fay 


4 & 
v4 ” 
, WO - 
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t: L. $5, 5; 
148 t 1co 3:7 $6 4 398.3759 

-X. When an Annuity or yeatly ' income is it 

drrears for any number of years, and yon would 
rl know-the increaſe, or amount it, allowing 
| | Simple Intereſt at acertala rate per Cent. per annum, 

F each yearly payment from the time it firſt be- 
came due, the operation will be ſomewhat more. 

tedious than to find the amount of one ſingle 

fm, according to the eighth Rule of this. Chap, 
hich will clearly appear -by ſolving the follow- 

bo ueſtion, _ viz. | = ; , 

There is an Annuity, of an income 6f 1007. 
per «mum forborne to the end of 6 years, I de- 
mand how much is due at the e of the ſaid 
Term, allowing intereſt at the rate of 6 per . 

, Cent, per Annum. Simple Intereſt ? Anfſiver 6g0 /. 

' In oder to the ſolution of this Queſtion, I 

- conſider, Firſt, that Fs Ds oh | 
| It is evident that. for the laſt year, viz. the. 
fixth years payment, there muſt he no intereſt 

at all Recxoned, becauſe it becomes not due rill 

the end of the fixth year 5 Secondly, thert muſt 

be reckoned the intereſt of 100/. for. one year, 

viz. that whichis due at the end of the fifth 

year; Thirdly, . there muſt be reckoned the-in-, 

tereſt of 100 1. for two ears, viz,. that which 
8 dueat the end of the * year.' . Fourthly, 

There muſt bereckoned the intereſt of 100}. for 

rl three years, viz. that which is due at the end 

"oF of the third year, Fifthly, the -intereſt of 100%. 

for 4 years, viz. that which is due... at «the end. 

Þ of the ſecond year: And Sixthly, The intereſt 0 

1001, for 5 years, viz. ar which is dvie at the as 
, . l 2 : 


i , 
— _ 
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+ of the firſt year, and is forborne the ſece 
third, fourth, fifth, and ſixth years ; all whit 
intereſts being .added together, and their 
added to: the fun of each years income, t 
ſam will exhibit the total ſum, due at the.e 
.of the aid ſix years, which you may perceivet 
the following work to. be 6go 1. which is the as 
ſiner to the foregoing Queſtion. i 


os _ : _- A ARS 


b.-* 
o6 


Ty 
12. 4 
x8 A 
24 4 
3 , 30 4 


The- fam of the Intereft is. 90 
The . ſum of the annuities is 600 


Mo 
The Intereſt of 100 1.Yz 
at 6 bi Cent. per An.3 

. Simple Intereſt, forg/ 4 


years is 


 _7—0 wr wma z2n oo HWESNDvuw na - 


| The . [total amount ' is 690 


The Conſtruction of Table I 


A fon..the foregoing reaſon is grounded the 

. + Calculation of the following Table, whic 

Theweth the amount of 1 1. annuity, being forbort 

tothe end of any number of years under-31, Int 
reſt being 2llowed- for each yearly payment 

ter . the. rate of 6 per Cent. per Annum, Simple lt 
terelt. : . 

The firſt number in the Table, being 1 /. whic 

is that due at the end of the firſt year, no ut 
6relt being duefor that; the ſecond number 


- _ -_ 


| Chap. "12, - Simple Intereſt. | r79 
k ' che Table is 2506, which is the firſt and ſecond: 


"years payment, *and the intereſt of 1 /. fo one 


: that which yas due at t 
FR bear! ' The third nu ber in Fi ice hee le- ths 


| 3d being the increale | fil, for Years ad-) 


ed tothe ſecond number” in that Tl: hich 
is'2,06, for the amount of 17, at gay of 3 
years is [1:12 which added” to 2. cond 
number jt makes 3.18 for” the it, | 
The foutth 'number is the amount - foe > 3 


"JF years which is .1.18 adQed to the aumber before 
"MY it; viz-the third number, proceeding in the| ſame: 
+ method, 'till you have compoſed the Taltlle at! 
"JI your pleaſure, each number in the Table þeirig! 
34, and the amount of 1/. (for ſo Many |years, 

zs it ſtandeth againſt in the Table made. ge by. 

| 


| one.) added to the number 
: Feeding i if. 


il þ 4d] 
AIC | -* F k 

Intl — 
It 

ell "4 eh 

'hic ; yy ' Py 


Simple Intereſt. 


TJ Taplk ll 


N | | 
5 | Which fenth ja pouges IT, 4 14-30 
and Decimal parts of 2 Ix. 
| |I2 5-96 
road yi Ih an- 13- 17.68 
being forborne to the 14 | 19.46 
þs d ofany number of years |, | 1.0 
+. BDCET'3 by Simple. Intereſt |,5 | 22.201 
| Capoted after 'the |, » P 25.16 
| \Rarfof 6pm 18 | 27.18þ 
24 19-] 29.26 | 
ERS 20 | $1.40 
1 {| - 1.00 21 | 33.60 
3.| - 2-96 22} 35.36 
E 4., 3-48 23 | 38.18 
$ 5.60 2F | 43.00 
6 6.99 26 | 45-59 
i 7 8.26 27 | 48.06 
..$ 9.68 28 | 50.68 
9 | 11.16 29 | 53-36 
IO ' 12 3 30 E 10 
vega? fv" 
The Uk of Fable IT. 


| a the precdiv Table in the Collum under 
'Years,-are ſet down every year ſuc- 

wg hk from 1 ta 39; an and the number in the 

Ie-p ed' wy, i pon rb bk of is 'the amount 
Necimal parts of 

ONS: being fordo re Þ uy Penne lon 


RE. CO ——_ 


- 
SH 


: Rm 2.8 T 
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placed againſt. The uſe 9. it wall plainly aP« 
ar by the ſolving of one or twa Queſtions, iz. - 
- There is an Annuity of aa 6 a. all 


- forborne' to the end of 4 years; I demand how 
' 8 - om is due to the Creditor at the'end of the ſaid 


Term, Simple Intereſt 20008, allowed after the 
6 


rate of Cent. 
PROT. rage 3 $86 l.—10 9.074. 


To gs ſves this Queſtion, firſt, I look for4 
years, 


the Collum of years, and the number 


againſt it is 4.36 whit is the amount of x 4, An- 


nuity for 4 years; therefore having turned the 


1 s,—64. (inthe given annuity) into a Decimal 


(which is .g25) I lay by the Rule of: 3 thus. 


"Rs © L L 
s : 436 2:8 4.525 - $86,529 
4.35 


—_ — —  . — i 


807.159 
SITS 
_ $38.90 | 


$59 52999 


= a. 


A 


Thus by © work I MFG; 8 
AB AN: whe a Tint Oad 


& 1 Rale of fag Dei tu TT he ine 


Dad i is plin'thit tn G1 Queſtions by this 

. Table, that (the' firſt ee, in the Rule of 3 
ous vaite) if you "OY the given hey 
| j 
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by_the proper Tabular Number, that then the" F 
produt wil | be the anſwer, ND I Fox 
| Fax 

b& ; .- LB 
FP $h 


What is the amount of an Annuity of 150 (,! Mon 
10 3, being forborn-to the end of the 7 years, al- 
Jowing Simple Intereſt after the rate. of 6 er 
Cent, per Annan | Anſwer, 1243 03 $5,075 a. 

8 


Joe. ] 
The given Annuity is _ , end 
The Tabular number for 7 Tours is "1 1 | 

e 

_ end 
2010 ; add 

12040 vill 

| KU 

"BY Facit 1243: 130, din 


XI, When an Annulty or yearly Income, for 

a certain number of TRars to come, is to' be ſold 
for r Money, and the ſeller 

The Rebate of is to —— the Buyer Rebate at 
Atinuities at Simple” Intereſt for his preſent 
Simple Intereſt. payment , then in this caſe the 
. © buyer ought to pay ſo muck' 

preſent money ws / each yearly payment, as being | 
put ovt at” Siniple Totereſt for ſo. many years as 


it Fn Keane fr, j Vould chew aouar to one 


iy payment, -attd the ſum of 
'worths will be 'the preſthi Noth of oe wy 


Annuity required ;: the- Rule T yer i 
EY es 0 


oa Þ 
ds 6 4 z WW, 
8 ig f ve\ PE Theil 
» «.; X 
m& on 3.25 0 


Chap. 72. _ Simple Intereſt, | . ' 47 
There is' an Arinuity or Leaſe of 1001. per. 
Arinum to continue 6 years yet to come to be old 

for ready Money, the Seller being to allow the ' 
Buyer Rebate at 6 pey Ye bel Annum, Sim Pp 


le 
Intereſt, now 7 deſire to know how much preſent. 
Money will buy out the ſaid Leaſe ? es 


Facit 499 l,—0g 5,04 6d, fers 


It is evident that. if we find out the preſent 
worth @f 190 /, due at the end of the firſt year, 
and alſo the preſent werth of a 190 /. due at the 
end of the ſecond year, and the preſent worth 
of 1100 /, dueat the. end of the third year, and 
likewiſe the preſent worth of 100 /. due at the 
end of the fourth, fifth, and ſixth years, and 
add all theſe preſent worths together, their ſum 
will be the preſent worth of the given: Annuity ; 

; which ſeveral preſent warths are found out accor- 
ding to the ninth Rule, by the ſeveral propor- 
- Jions following, viz. | 


years l. L [. &. 
- jt 196 2 100 2: 100: 94.339623 
12 : 100 :: 100 : $9.285714 
118 : 1099 t: 100 : $4.745762 
- 124 : 100 :t *., 100 : 80.64516g9 ' 
130 : 100 2: * 1099 :-76,923076 
| 136 2: 100 : * 100 : 73.5294tl 
The preſent worh of \ 499.4587 
the Lid Alnvity is POOR. 


* 
. 


GAS w HH 


So that you ſes by the forggoing proportions, 


the preſent worth of 100 /. per Amum to conti- 
we ſix years, allowing Rebate at & par Cenr. per 


144 emple Intere _ Chap, x: 
- Armin, Simpl Intereſt, is 499.458754 1=499 þ 
95. 0444 
Upon the for eleventh Rule is grounded 
Nr nenttio - n and calculation. 
' The conſtruftion of the o llowk Table which: 
of the ' 3 Table. Hewoth the "preſent worth of 
nd annuity -to continue a- 
ny number of Ba under 31 Simple Intereſt be. 
bag compered after the rate of 6 per Cent. per. 
The firſt number in the * Tahle 
-94.3 396 which is the preſent worth of x 
dne at theend” of a year to cone. The econd 
namber in the Table is 1.836253, which is the 
famof the prefent worths of 1 /. due at the end 
of two years to come, and of 1 /. due at the 
end of one year ta come added together ; And. 
the third number in the Table ts 2.683710 
which is the ſam of the preſent worths of 1 /, 
dyeat .the end of 3, 2, and1 neuy to come And 
_ the ſame method is the Table calcu- 
ate 
But the nambers in the faid Table may more 
eafily be found out thus, . viz.. Look in the firſt 
" Table, and let the firſt number of that be the 
firſt number of this third Table, and let the 
ſum of the firſt number in this, and the ſecond 
nimber in that be the ſecond number in this Ta- 
ble, and for the third number in this Table take 
the fuamof the ſecond in this, - and the third in 
that Table, and in this manner you may proceed 
Fall you hare canpolit the whole Table. 


Chap. 12. - Simple Intereſt, . 


_ Collum under the Title of years, are expreſſed 
all the integral numbers, from-1 to zo, which 
ſignifie ſo many years, and the numbers in the 
Right hand Collum which are placed againſt 
the number of years are pounds, 


. | | 
<7 ABLE IL 
. =} 11 |  8:2513 
ot, 8 | Which ſheweth | ;2 my ee 

of the preſent worth | 13 | 0.304526 

- | of 1 1. annuity to 7 1,4} 9.938004 
br) Continue any num» | r5 | 10.464319 

| | berof-years under | 16 | 10.974523 

N 31, Simple Intereſt | ;,; I1.469572 
q þ being computed at| 18} [1.950341 
ad 6 per Cent, per An. I9 | 12.447630 
he —_ 20 | 12.892 175 
id l 943396 21 |13:334652 
Ws 2'| 1.836253 22 | 13.765686 
4 3 | 2.683710 23 | 14175524 
v 4 | 3-499161 24 | 14.585360 

[ $' | 4.25939! 25 | 14.985360 
4 6] 4094685 26 | 15.375985 

bo 7 | 5-698900 27 | 15:757664 

f $ | 6.374575 28 | 16.1207983 

. 9 | 7-223938 29 [16.48576t 

k rol 7.648925 | 30/| 16.842904 

e 

; | 

' The ,Ulſe of the foregoing Table [IT 
6 o 
| 

; In the foregoing third:Table, in the left hand 


and decimal 
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parts of a pound ſterling, and every one. of * 
them- are. the preſent worth of r pound Annuity 
to continue ſo many years to come as are placed 
againſt them in the Collum of- years, Rebate be- 
ing allowed at Simple '/ntereſt & per Cent per. An, 

As, ſuppoſe there werea Leaſe of 20 ſhillings 
er annum £0 continue 6 years, to be fold for pre- 
t money, allowing the buyer Rebate at & per 
Cent. per Anmum Simple Intereſt. I deſire to know 
| how much is its preſent. worth ? To anſwver+this, 
1 look in the Collum of years for 6, and in. the 
next Callum on the Right hand juſt againſt 6 you 

have 4.994685 l.=41.—195:—10 4 d. which is the _ 
anfiver to the Queſtion. And by the help of this 
Table may the preſent worth of any Angui of to. 
continue any number of years under 31 be found 
eat, allowing Rebate at 6' per Cent. per Ammo, 

Simple Intereſt, by one ſingle Rule of 3 olon” 


according to the 'manner ot ſolving the follow- 
ing queſtion, viz. hh 


Queſt, 1. 


There is a Leaſe of 18 years yet to eome,of ' 
the yearly value of 130-7. to be ſold for ready 
Money. and - the purchaſer is to be allowed. Re- 
bare after the rate of & per Centr. per Annum, © Sit 
ple Intereſt, now /demand how much 1s the 
preſent worth of this Leaſe ? | 

4 Facit 1553 ,—10 5.—t 0. 4 d. 


Firſt, 7 100k in the Table for 18 years, and 
over againſt 'it on the right hand -7 | find 
1t.959341 which is the preſent worth ' of 
1. pound annuity to continue 18 years, Cc, 
1keretore by the Rule of z DireQ, I ſay 


1h 
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I, l. L. [4 


1 : 11.95034t 4.3 130 : 1553-544339 
130 a 
358510230 
11950341 | 
<4 


1553-544330=1553—10—104, 


So that by the work you find the anſiver to - 
be 1553-544 t. Cc. Or 1553l,—10s, —10&2.ve- 
ry near, which ſaid anſwer is nothing elſe bat 
the produdt of the Tabular number, (1 1.950341 1.) 
mult lied by the given annuity (130 /.) For it 
is evident, that if the preſent worth of 1 paund 
'annuity to continue 18 years be 1.950341 4. 
then the preſent worth of 1307. per annum to 
continue the ſame number of years (and Rebate 
. beitg allowed at the ſame Rate per Cent. per Av. 
for the one as for the.other)) muſt be 1 30 times 
as much. But when rebate is to be allowed af- 
ter any other rate then 6 per Cent. per amum, then 
the foregoing Tahle will not at all be aſeful, but 
you muſt have recourſe to a Table calculated 
for the ſame rate of intereſt, * which you may 
ealily perform at leiſure by the foregoing Rules. - 


Queſt. 2. 


What Annuity to continue 18 years will 
1553.5443 30 purchaſe, allowing the Buyer Sim- 
ple intereſt at 6 per Cent. per Annum ! 

| Facit 130 1. 


This 
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\ This Queſtion 4s but the converſe of the for- 
mer, and may be thus Reſolved, viz. Take. the” 
Tabular number correſponding to x8 years, 
which is 12.950341 by which divide the ive 
* purchaſe Money, and the Quotient will giveyou 
the annuity that it will purchaſe, 0jz. 


l. l. l. 
_ 11.950341)1553-54433 (130 


$o that by the work I find it will purchaſe an 
Annuity of 1307. to continue 18 years. - 
The reaſon of the work is plain, for if the 
Tabular number correſpondent to 18 years be 
 thepreſent worth of »//. Annuity 'to continue 
18 years to come, then it is certain that ſo much 
money as is' expreſſed by that Tabular number, 
will purchaſe an Annuity of 1 /. to . continue 
1$ years: And conſequently we may find + 
by help of the ſaid Table what annuity any 
other ſum of money will pyrchaſe to continue 
any number of years not exceeding 30, by a ſih- 
gle Rule of 3 Dire&, as in the laſt Queſtion, the 
; Proportion is as followeth, viz. | 


L L l. I. 
11.959341 : 1- 2: 1553-54433 3: 130 


And it is no more in effet than a ſum in Divi- 
ſion, for the ſccond number (being 1) neither , 
multiplyeth, nor: divideth, Cc. 

By what hath been ſaid concerning the uſe of 
| the foregoing Table, you may perceive that the 
preſent worth of an Annwty is iound out by mul- 
tiplication,, and to know what annuity any 
urn will purchaſe is performed by Diviton, 


” 
Fa | 


® %. 


>, o 
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at Compound Int 
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| might have made Tables for other Rates 
of Intereſt , but Simple Intereſt being ſeldom 
allowed in the pur g or. valui of Leaſes 
and Annuities, = being ny y purchaſed 
or Intereſt upon intereſt 
makes me forbear, and indeed at Simple | 
a Leaſe is over-yalued. 


I 50 I - * Chap. 3 


"SCHAP.. Xill. 
Of Compound Intereſt. 


I, Hat hath been faid in the laſt Chap- 
| ter, I judge fufficient for the under- 
ſtanding of the Nature "and Uſe of Simple Inte. 
reſt, and that being well underſtood, the nature 
of Compound intereſt will not ſeem difficult tq 
the ſtudious Learner, and the better he is ac- 
quainted with the nature of. Simple intereſt, ſo 
much the eaſier will he come to the knowledge 
of the nature, and uſe of Compound intereſt, 


" If, Componud Intereſt is, when a ſum of mo- 


' ney is put out to intereſt, and the intereſt there- 
of becoming due is ſtill continued in the hands of 
the Debtor, ſo as to become- part of the princi- 
pal, intereſt being reckoned for it from the time 
it becometh due, for which reaſon it is called in» 
tereſt upon intereſt : And as ſimple intereſt in- 


creaſeth by a ſeries of Arithmetical proportio- 


nals continued ; ſo doth Compound intereſt ins 
creaſe by a rank or ſeriesof continual Geome - 


| trical proportionals, For when a ſum+of mo» * 


ney is put out to intereſt at any Rate per Cent, 
per Annum, ( as ſuppoſe a 100, to be put out to 
receive at the endot one year 61. for its inte-. 
reſt ) it is evident that if the intereſt (being 6 /.) 


be continued in the hands of the Debtor, there. 


will be at the end of the ſecond. year the increaſe 
0 


" - 


ſo that every number proccedeth from: that go- 
ing before- ir, after the ſame rate or reaſon as 
100 proceedeth from 190, as you ſee follow- 
ing, F ) 


A 


* - (- l. & 74 **G- 3* 
7.400", 106.1 2 108%... 2: 11236 ;:: 
ESIGO.:' : 108 3.2 $42.96 2:2: 8106 

IO .: 106 :7 t Tig.l0t6: 126.2476 96 


So that by the Augmentation of 100 I. in 4 
years you . have this rank..of Geometrical pro- 


portiohals continued, vit.,100, 1£6, 112.36, . 


119.1016 and 126.247696 'which is in number 
F, viz. more by one than is the number of years, 
the laſt of-which ts the amount ot 100 /., at 6 
fer Cent. for 4 years reckoning Compound In- 
tereſt, or intereſt upon intereſt, and each of 


"theſe proportionals. proceedeth from rhgt going 


before 'it-as' re6 proceedeth from: 1 90,.-, that 48 
to ſay , every &f - the ſaid proportionaly,, .is 
in fuch. proportion to-., that which, goeth-; be- 
fore it as 106 is tO 100, Or as 4c0 1s-to 106; 1@ 


Is any one of them, to that which followeth ' 


it, or if you take any 3 of them which are pla- 
ced together, there is this proportion between 
them, viz. As the firſt . of -thoſe three is to "the 
ſecond, ſo is the ſecond; to the third, and the 
third to: the fourth, and-the fourth to the fifth, 
and the. fifth to the ſixth, &c. whence it is 
evident that they have amongſt themſelves this, 
followieng Qualification, +z. 1 the ſquare of 

any. 


—_ 
E- 
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of 106 1. which is 112.364 and at the: third 
years end there will be the/increaſe of 112.36 /, 


, 
« 


"2 
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any one of them is equal to the ReQtangle, or 
Produft, made by that which. is placed imme 
diately before it, and that immediately after it, 
-p the mn Coun it be if _ were never 

many Terms, and 15a peculiar property of 
all mnnbers that are Gt:ometrical proportionals 
continued. 


IN. The Intereſt of :col. for a year being 
known, the ' Compound intereſt -of any- other 
ſum for any namber of years -may be likewiſe 
found out by ſo many fingle Rules of g, as 
there are given years, for, 

As 1oo /. is to its increaſe for one year, 0 
| 1s any other ſum to' its | increaſe for the ſame 
time, and ſo is the firſt years increaſe to the 
ſecond, and the ſecond years increaſe to the 
third, and {0 is the third years increaſe to the 
fourth, &c. 


E x ample. 


Let it be required to find how mnch 350 /. wil 
be increaſed to, being put out to intereſt at 6 
per Cent. per Aninm Compound* Intereſt for 5+ 
years ? Anſwer, 4681.—7 5.4 ; d. fere, See the 
tollowing work. | 


gyo 2: 371 

L. l. 371 : 393.26 

100 2 106 ::J393-26 * 416.8556 
416.8556 : 441.866936 


441.867936 : 468.37895216 
Wh 
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oF Whereby you ſee that $50 4. being put out to 
intereſt after the rate of 6 per Cent; will at the 
W firſt yearsend be increaſed to 371 /. And g71 1 
ing put out for the ſecond year, will be in- 
creaſed to 393.26 {. and 393.26 /. being made a 
ncipal,-and put out at the-ſame rate for the 
. third year, !will at the end thereof be- increaſ; 
; to 416.8556 1, and at theend of 5 years it wi 
ng be increaſed to: 458;37895216 fo 
her Fl ©» And upon the aforeſaid - grounds is calculated 
iſe e following” able 1; whoſe Conſfruttion and 
a] immediately followeth-the fame, 
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x56  _ Compound Imereſt Cup." 15, 


The Conſtruftion of the foregoing 
::0 TABLE L 


By the third Rule. foregoing it is evident that 
the Intereſt of 1004, for a year being known, 
the Compound Intereſt for any other may 
be found ont for any number of years; Accor. 
- ding to- which Rule all the numbers in the faid 
Table are found out, being the amount of 1 /, 
at Compound 1atereſt for any number of year 
not exceeding . 3o, being put out at any of theſe 
Rates, wiz. 5,6, 7, 3, 9, Or 10 per Cent. per 
Anum, Which ' numbers are found ont by the 
Rule of Proportion thus, 


3-7-2207) 

1.05 ©, 1.1925 
J1.1025 : 1.157625 
& 1.157625 ; 1.21550625 


By whick mgans the four firſt nymbers in the 
ſecond Colame-gf the Table (being placed under 
the number 5 ) are fopnd, and by a continuati- 
on ofthe ſame jon are all the reft of the 
numbers in that Colyme found ovt ; which 
indeed nothing elfe bug, a continual multiplics- 
tion of - the firſt number, ( viz. t."5) into i 
ſelf 29 times, and fo the Jlaft number in that 
Colume is the thirtieth power of 1.c5, and the 
ſame 'Colyme may be continued to any othe 
number of years at pleaſure above 30; the nut 
bers in this Colume being the intereſt of 1 /. # 

4 : 


100 ..:. 305 : 
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\W «x per Cen. per Annum Compound Intereſt for 30 

eaTrs. | 

{ The numbers in the third Colume under the 

Eigure 6, are the increaſe of 1 /. at 6 per Cen. 

08 per Arn. youy. lot. for -39 years, and are 

| und ont by multiplying 1.06 into it If 29 

. times, according to the utc of Cominual Mul- 

tat ' tiplication. 1 he like js to be underſtood of all 
I. the reſt. | | | | 


W The uſe of the foregoing TABLE. 


IT In the firſt Colume of the Table under the 
ele Title years, are expreſſed the number of years 
per from 1 to 30, and in the ſecond Colume under 
the the figure 5, and againſt every reſpe&ive year 
are expreſſed the increafe- of '1/, being pur ont 
at 5 per Cent. per Anna, Compound Intereſt. 
In the third Colume, under the number 6 is 
Expreſſed the yearly increaſe of 1 /, being put 
out at 6 per Cent. per Annum, Compound Int. And - 
$) ſoirthe 4, 5, 6, and,7 Columes, are the yearly 
amounts of /1 1, at 9, 8, 9, and-10 pet Cent. per 
the 4», Compound intereſt. | 
der All which numbers in the aid Table are mul- 
ty tiplyers, for the producing of the -amount or 
the Increaſe of any other Sum being put out at Com- 
vy pound Intereſt, at any rate of Intereſt, and for 
Ca any number of years therein expreſſed , as will ap« 
I pear by the following Examples. 


Example 1. 
I demand the full amount of $65 /. being put 
M4 $0 


158 . » Compounil Intereſt. Chap. 13, 
to Intereſt for 9 years, Intereſt being compy- 
ted after the rate of 6 per Cent.. per Annm, Com- 


pound Antereſt ? -- "Facie 6161,—135s. O18. 
wÞ 7. 
at 6: per Cent. and for 9 years, I look in the 


Callum of. 6 per Cent.which is the the third Collum 
of the Table under the figure 6, and juſt agajnſt 


9 in the Collum of years, 7 find 1 .68947 which | 


A the increaſe of 1 /, being forborn the ſame 
me,jand at The ſame Rate of Intereſt, ' where« 
fk: by the Rule of 3 7 fay 


l, l. "4 | L. 
1,' 2: 168947 : : 365 : 61665655 
| 365 


T— a. 7 


844735 
101 3682 
506841 


— 


616.6565s 


_ So that by the work 7 find that if-the ſum of 
/, be all forborn to the end of 9g, years, 
Adi intereſt be computed for the ſame at 6 per 


Cee, per-Annium, Compaund Jntereſt, it will then. 


be increaſed $0 G16. 65555 which is '616 1. 13% 
I z >. 


Example 2. © 


What will 128 /.—16 s,—08 d. be trad 
to? The utmoſt improvement thereof being 
made tar T5: years at 7 per Cent, per - Antum, Com 
pound lntereſt,? ©  Facit 355 k—09 5: —or d. 

- - Furſt 


"ere - becauſe the ſum propoſed is put out 


ame 4 wed At Mm = 


ebe tera ack SW. aaf_ > 0. a &- ” 


Chap. 13. Compound Intereſo. r59 
© Firſt, turn the 16 5.—$ 4. into the Decimal 6f 
2 pound by the 2d Rule of the 2d, Chapter fore- 
ing, and-you will find it to be. ,$333, ſo that 
. $ Eien. ſum. is 128.8333, &c. 
Now to/anſwer this Queſtion, I look into the 
he W foregoing Table, and in the Collum of 5 per Cert. 
m W 22d juſt againſt 15 years I find 2.75903 which is 
ut WM the vttermoſt” increaſe of 1 /. for 15 yearsat 7 per. 
ch W Cent, Compound Jntereſt, by which if you myulti- 
ne W ply the given ſum, the Produ@ will be the anſwer 
e. I to the Queſtion; -as by the following work will 
Plainly a ppear. | 
"a $5 2.94903 . > 12366333 3 
2-75903 


ns 3864999 
| 115949979 
6441665 
9918331. 
2576666 


room n——— 


355454939699 


f By the foregoing work the' anſwer is found 
to be 355.4549, &e.=355 l.=09 $5.— Ol d. 


” But if any ſum be put ont at Compound Int. 
Fr months, or days over and above the given 
nymher of years, then the work will be ſomewhat 
* different ,from the former ; for firſt you muſt 
. And out the amonnt of the given ſum, for the 
- Ziven number of years, and then by the Sth Rule 
of the foregoing Chapter find out the /ntereſt of 
r frat amount for the odd time, being either 
months or days under a year, and that Jnt, 
being added to the foreſaid amount, that w 
#: | Kr 


Sg 0 Wea”; 


will be the anſwer to the Quetzon 3 This is & 
xample. | 


4 


obvious that it needeth no be 
' IV. When a ſum of Money due at-the -end 

any number of years to comes 
Of Rebatcd+ or diſ= to be ſatisfied with preſent mg 
count a Compound ney, allowing rebate at Com- 
Imereſt, ound Intereſt, there muſt bp 

ound a Rank or ſeries of cage 
tinual proportionals , more in number by ons 
than the number of years for which the 6 
count is propoſed, of which rank or ſeries of 
proportionals, the ſum to be ſatisfied by preſent 
payment muſt be the firſt, and the ſecond muſt 
decreaſe from that after the ſame rate or - pro 
portion as 109 decreaſeth from the ſum of 109 
added to its intereſt for one year, after thy 
rate of Intereſt propounded ; that is to ſay, a 
100 proceedeth from 106, or 108 if the ints 
reſt bes or 8 per Cent. and after the ſame rati 
or reaſon muſt the third decrcaſe from the { 
cond, and the fourth from third, &c. 

When a Queſtion is- ſtated for the rebate of 
Money at "Compound Intercſ, it 1s folyable by 
as many ſingle Rules of 3., as the number 
years.for which the ſum propoſed 1s.to be Reba- 
ted, and it is nothing elſe but the inverſe of the 
third Rule of this Chapter, as may be proyed 
by the” working of the following queſtion, tg- 
ken out of the ſaid Rule, where it is proved that 
350 1. being forborn in the Debtors hands for 
' 5. years at 6 per Cerr. Compound Intereſt, it wil 
then be increaſed to 468.38001216 3 now Ik 
the faid Cueſtion be inverted thus, viz, 

Therejs a ſum of Money, viz. 468. 38001216 
ne at the end of 4 years ta come, now 1 ey 

| ow 


A 
/ 
$ 


: 
* 

; 

ul 


Chap; 13- Compound Intereſt, f6f 
preſent Money will fatisfic the ſaid 
| fag Ro belog allowed after the rate of 6 
FF Cent. per Annum, Compound intereſt ? 
Firſt, 1 ay "as 106 is to 100, fo is the ſum 
doe at "the end of x years, VIZ. 468. 33001216, 
10441367936, which is the ſum due at the fi urth 
| end, and £ is the ſum due at the 
\ br, to the ſym que at the third years 
end, &c, as by the work appeareth, 


l. | ' 
; | 
468. 38001216 : 441.869936 
A _ 867935 -: 416.8556 
wh 106 : : 416.8556 + : 393.26 
pc 393.26 * 371 
the . : 371 ? 3859 1 ' 
as 
tt 
*14 
ſe, 
z of 
by 


® | 
. / 
s. 


$ that. by the foregoing work yon ſee that if 
468.380-1216 /. be due at the end. of 5 years to 
come, and is to be ſatisfied by the payment of 

-mrefent money, rebate being allowed at & per 
Cent. per Annum, Compound Iatereft, 350 /. is the 
ſum required. 

And ypon this rule is grounded the Calcula- 
'tion of the following Table, which ſheweth 
"what 1 /, que at the end of any number of years 
to. come, not exceeding 30 is worth in preſent 

* 'Mony, "Rebate being reckoned at any of theſe 
rates, viz. 5, 6, 7, 8, g0r 10 per Cent, per Ar. 
Compound Intereſt. 


a TABLE 


Compound Intereſt, 
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"FI 


The Conſtruction of the f Ys 
going TABLE. p 


© 


By the Fourth Rule of this Chapter is plainly 
ſhewn the manner of finding the preſent wortlf 
of any ſum of money due at the end of any nuws 
ber of years to come, Rebate- being computed # 
Compound intereſt, and after the ſame manner 
are all the numbers 1n the foregoing Tavle found 
as you may ſee in the following Example, where 
the four firſt numbers in the third Colume are 
methodically found out by the Rule, that being 
the Collum of Rebate at 5 per Cent. per Annun, 


F } 156 © 100-71 :.943396226415, Oc, * 
If | ro6 : 'r00 :; 9433962264: .88999644,00 
It } to6 2: 100 7: 38999644 : .83961 928,06; 
IV- + res :-100-t: $3961928 : ,792:9460,0% 


So that by the foregoing proportions, I ſu 
firſt, if 106 1. be decreaſed to 1001. what wil 
. I /. be decreaſed to? Anſwer, to .94339 1. Or. 
=185s. 10%, The five firit - Figures thereof 


being- the firſt number- in the third Colume of 


the foregoing Table, and it ſheweth that 'the 
preſent worth of 1 /. due at the end of one 
year to come, Rebate being allowed at 6 per 


Cent. 1$ 043391.=185.- 103 d. 
Secondly, I ſay by the Rule of 3, If. 106 /. be 


decreaſed to 100 /. what will .94339, &c. be des 
creaſed to ? The Anſwer is .88999l. &e.=17% 
og 4. fere. And this is the ſecond number in ch 

4 thir 


/ 


/ 
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13 Chap. '13. Compound Intereſt. 1 6s 
i third Colume of the faid Table, and is placed 
MW azainſt 2 years in the firſt Colume, and ſhewerh 

© oreſens worth of 1 /. due at the end of, 4wp 
years to come, Rebate being allowed after the 
Rate of 6 per Cent: per Annum., Compound In» 


_- And aftcr the ſame manner are all the reſt of 
the numbers in the ſaid Colume of 6 per Cerr. 
fjound+ out, and alſo all the other Decimal Fra+ 
-tions in the ſecond, fourth, fifth, ſixth, &c. 
'Columes, -ſhewing the Rebate of one pound for 
any number of years not exceeding 30, at 5,7,8, 
9, and 10 per Cent. ( mutatis mutandis). 


'» The uſe of the foregoing TABLE II. 


The firſt Colume is the number of years for 
the Rebate of 1 /. and the numbers in the reſt 
of the Columes, are Decimal FraQtions, ſhewing 
"the preſent worth. of 1 /. due at the end of fo. 
many years to-come, as they are. placed agaitilt _ 
in-the Colume of years, Rebate. being allowed 
at the ſame rate -of intereſt under which they 
are placed, the figures 5, 6,7, 8, 9, and 1 0 placed 
at the top, denoting the ſame... .An_ Example or* 
two will make its uſe more plain, 


- P xample I. 


I demand how much preſent Money will ſatis- 
fie a Debt of 684 1. due at the end of 6 years to 
come, allowing rebate atter the rate of $. pur 

. be Cer. per Armum, Compound intereſt ? [To anſwer 
JF this Queſtion, look in the Colume ot $ pcr Cert, 
and againſt 6 years I find this number, iz. 63017 . 
which ſhewerh that if 1 /. be duc atthe cnd of 
' 6 years 


y 6 
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6 years to come, "its preſent wotth is .63of 10 
| Rebate being. allowed after” the rate of 8 wil 
Cor. per” Annnm, Compound Intereſt. © 


- \ Therefore 1 fay by the Rule of 3, 1f-1 7: be deli 
creaſed to ,630171. what will684 /. be decrew- 
ſed to at that rate? Facit 431.03628 /. —=431 WF 


. 


©s. 8 3 d, as by the work appeatreth-? | 3 


4 A l. 1. 
1 : 63017" : 684 : 431.0362J 
684 | 
252068 
5O41 36 
378102 
 — [. "Re 
431.03628' © © Fatit 431 00 08* fere. 
bocdlo * 


$5 that you ſex'the ſum propoſed being multi! 
plyed by the proper Tabvllar' niwmber, producetlþ 
the Anſwer to rhe Queſticn,- for the number Tn: 
which is here the firſt number 4n the Rule of 37; 
doth not either multiply or divide, and thereforl's 
the anſwer is foond out by the malttiplication only 
* Obſerve the work of the next Example. ' & i 
Example. * Ba 
What'is the preſent worth of 164 1.—15 
due at the end of 9 years't6 come, allowmg 
Rebate after the. rate of's ' per Cent. per Annu, 
Compound Intereſt ? Facit 97 /,—10s.—03's. M- 
Look in the Table aforeſaid -in the Collum oF 
& per. Cent. and againſt 9 in the Collum of years 


- you will find this number, viz.  .59189 whidl 
is the preſent worth of 11. tre . at the end ofg FF.” 
F ' , P years 


WE 5 _- 
,— 


PO 
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28 us; to come, and. is the '/proper -multiplyar. 

: koding, the- anſwer to this Queſtion, as by 

"WW - the work;, * | | 


MM  * ©: :59189. : : 16479 : 975138775 
bs 1647 | | 
295945 
"44 4323 
236756 
355134 
$g9i8g 


97-51 38775 | | 
"; The anſwer found by the foregoing operation 


WH is 97. 5138975=974l.—to 5— 0g 2. ; 
It © fat the Siren time for the. Rebate of any 
> fam conſiſteth pf odd moneths or dayes, beſides 
.fil years, then-in ſuch caſe, che Rebate . (at'the gi- 
7 yen Kate of liitereſt) fore the odd time muſt be 
Wy found (by the gth Rule of the.12 Chap.foregoing). 
"1 for the given ſum, \and then the. preſent worttr 
of the given ſum thus decreaſed, muſt be 'found 
wr the number of years as in the two laſt Ex- 
Ll ; . 


a9 Example 3. 


bat | There is 640 l.—10 s due at the end of ſix- 

\ of Wer, and 3 moneths to come, what is its preſent 

rs Wvorth, Rebate being allowed at the Rate of 7 
Wir Chr. per annum, Compound Intereſt ? 


= 


bet ONS wy 
WW -- v.00 Firt 


- - 
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"Firſt, 7 find the decreaſe of 60.5 1. for 
moneths thus, viz. Iof * 


mon, L. AS / 
T3 - ©: 2: {8.2 72 


So that 1 find the Int. of 10c 7. for ' 3 morethy 
at 7 per Cent. to be 1.75 /. which added to 1cof 
makes 101.75, then-to find the-decreaſe of 640 5 

j 


[ a L L3 


" 


| for 3 Moneths * 7 ſay, 


tor.75 1. : 100 +-: | 640.5. *. 629.48 

-£$0 that I find by the laſt proportion, that if 
at the end of 6 years 3 moneths : There was dy 
640.5 / yet at the end of 6 years there will be dag 
but 629.484 /; whoſe preſent - worth by the 
foregoing diretions will be found to' be 41 9g/.— ge 
for, OY 


. 
i 


L | [. [. , [. . d.. & 4. 
1 -..65634 7 * 629.434 : 419.450Fc=419—g 


Read the gth Rule of the Twelfth Chapt 
| foregoing, and you will ealily underſtand the 
method = uſed tor ſolving Queltipns of 
nature, | 1464 -* - 

V.. Queſtions in Rebate at Componnd Intere 
may be Reſolved by the. Firſt. Table: of thi 

Chapter which ſheweth the increaſe. of 1 l-# 

Cimyound Intereſt, Oc. - But as in the ſecond 

T: ble yog mike the Taiuiar numbers muitipls 
| ars, to find ort the preſent worth of a ſum ; 


FI ' a> | Coponnit hun: | 6G ; : 


c Y f you | would find out. the preſent. worth of < 
by the firſt Tabel, you -muſt then mak” 
Zou? Tabular Numbers Divifors ; The Rea 
Joy whereof is p Jor, the firſt Iable ſhew” 
go increaſe x {. for 30. years, &c. Bu* 
ah yy ſerve to ſhew what = of mor 
<& me vo vader 31 (allowing Kebate (bags acontng to 
10 q | f Intereſt therein me i. 
'J pee nioney will fatisfie. Now to Refolye 
'Y ons in Rebate by this Table; look in the 
H ' Collum of the propoſed. Intereſt or —_—_ and 
[ 
; A _ the propoſed number of years the 


bular number for your work , Vrhich. muſt 
EY to the following. propontiog” x 


25 due E, EY 

5 q e © - As the Tabular Number {6 found,” 

7 Y. i tor, . 

nd, 1 $0 is the ſum propoſed to he Rebated, 
* Toits preſent worth. 


'Þ - Tomake this little more RN An-. 
9} fer the: firſt Queſtion in the, Uſe of ye | 
"FF Table, by the helpof the firſt Table only, which 
aptly as followeth,' viz. 
4 efÞ” 1demand how mach preſent Money will” fa- 
>f thu Wc a Debt. of 68, /. dueat the, end of & years 
- FF fo come, allowing Rebate after. the rate'bf 8 per 


Wc Lent. per a7mum,, Compound. /ntereſt ? _. 
ntere8F . Look in Table r. in the Collum of 8-per Cenr, 
£ will 8nd againſt 6 years you will. find - this number , 
le oat $937s Therefore the proportion is a; 


m z- D n- ---* 2 . 1.33687 & 


* xho Compound Intereff, Chap. 2 


Ce ein HL, L. 4 
1.58637 2 1-77: 684: F 43103719 } 


So that by -this proportion the aifienr 

43103719 1. =431 L—oo—0o very near to 
the anſwer before found by the Kecond Tat . 
of Rebate. 4 


VI.W an Annvity is in = it 15 requis 
gp red to = its ptmoſt 1m) 

er of vali- provement,. accounting | 

The rf that bare upon Intereſt . for each} 
=_=_ ATYEAr. | cular ſum -from- the 
tinje_ it becomes dve, to the 

end of the given Term of yeags, The manner how. 
to work ſuch Queſtions wi apparent by the» 
working of the following) Queſtion, zz. * \ s 
_ .. There is an Annuity of 150/. $0. continue. 
| to theend of 5+ years, and the utmoſt im rove-. 

. ment. thereof to be made after the rate of 6 pe. W- 

| Cent. per Annum, Com Intereſt ; now I des 
mand bs 0 much wil then be due to. the Cres 
- ditor ? © | 


It is chidert that tliere muſt be Cond out, firlf 
the amount of 150 /. for one year, viz. t at. 
which is due at the end of the fourtly year, it 
lying i in the Debtors hands allthe fifth year. Y 


Secondly, There muſt be acconnted the im-' 
Jrhromene of _ for 2 years, "viz. that which | 
15-gue at the end of the third year, it lying in 
the Debtors hands the fourth , "-and Fro ho 
years, 
{4s Thirdly, F - 


hap." x3. Compound Intereſt.” / 17k 

Þ Thirdly, There muſt be acconnted the-im- 

7 yvement of. 150 /, 4 viz that which 

3s due. at the end of the ſecond year, ir lying 

-ir \-the hands of the Debtor- the third, fourth, 
nd fifth years. 


rd in the fourth place there mult be accoun- 

ed the utmoſt improvement of 1501. - for 4, 
:years,. viz. that which is due at *he end of the 
rſt year, it lying in the Debtors handsthe ſe- 
© nc third, fourth, and fifth years. 


Al And beſides there pe yarns! * x 150 /, Fol | 
t the end of the fifth yeaF, no intereſ - being 
honed for that, becauſe 1 it becometh not due 
©till the expiration of the laſt year, and then 
W the fom of all- theſe is the utmoſt amount 'of 
s | anoniry- 


The ſolving of f quaſtion concerning Armui- 


y lids at Cowyon will not "be*any * - 
& WW thing different. in their operation , from- the 
-manher of ſolving a Queſtion concerning a fin- - 
» gle ſum of money put out for years at -Com- 
pound [ntereſt., by the third Rule before-g0- 
ing. As ſuppoſe that inſtead of an Annuity of 
to L there was a fingleſum of 1507. put out 
4 years at Compound J/nteteſt, at 6 per 
Y b Cow. what would be its utmoſt improvement 
; __ end of the ſaid Term? - | 


"Here you will eaſily- perceive that in ſolving 
| BL one, the vey is alſo ſolved, 


N 3 See 


by” ”"_ ; —Coppndlaref Chap 


See the" work * according to "the foregoing $ | 
third Rule. : DT 


150 HY FP 
is9 : 168. 54 
168.54 , : 178.6524 
41785524 * 189. 361 544) 
ELASaRNIE - - HT 
Ce wa 


845-5394} 


" Now if he foregoing proportions be W 
conſidered, you will find chat ( ng 


The fur due at the end of: ps 
the fifth year, being that Fears > 150 
Kent 1 is - 


« fourth-year, will at the fifth years 


I 3 Y 
cad by-cacreaſedta - — 


had $04. rand of abs 


And 150 1. doe at the an of they 7. 
third year, will at'the end'of the 168. 54 
hifth year be increaſed to ——— 


And tgol., -due at the” ſecond . 


years end, will at - the fifth years 178.6524 
tad be increaſed to: - 


+ And 1501. dueat the firſt } al f. 


- "Fears end, Twill at:the fifth Years 199.371 
| ene be increaſed tg * ed edn + 


l, 
The ſam of all theſe bein 
946 a the five years end i9g— 34s $53944 


« 
. 
7 "2" 
y : 
ft 3 
l 
4} bt 
4 om" 
” 4 
- bs. 
- K* - 
wo 


7 } bh IT 1 1/88 J. Compound Intereſt.” « L73 
$0 that ifan Annuity of 150% be all” fors 
SW 'borne to the end of five years, it be impro- 
WW yed £6 the utmoſt after the _ rate of 6 per Cenr, 
ST WUTLTI Compound "Intereſt, it will then be 
= ingreaſedto-the ſum of 845. 55 3944=845 |. 11 5, 
old . --. * | | 


M4 k ; Now if. the particular nimbers in finding 
W out the augmentation of the-ſaid' Annuity accor- . 
af ” ding to the manner before preſcribed, be well 
"0 viewed, andthe mothod in finding them: ont be 
well conſidered, it will appear, that if an An- 
& --noicy, payable. by yearly-payments, - be- al}-for- 
'2W borne to the end of any number of years,” and 
> the utmoſt improvement thereof be made at 

>: Compound Jntereſt, the total then due at: the end 

»- ofthe ſaid time, or Term of . years, will 'be'the 
fam of a ſeries, or Rank- of - continual propor- 

- tionals as many in number-'as the years of the 
"Annuities forbearance;: the-firſt being the Annui- 

'W £75, or yearly Poymeet it ſelf, and the ſecond 
"WW proceeding from the firſt-after the ſame Rate 
© or proportion as 1001, and its Jntereſt for a 

- . year added together , | per) from' 100 /, 

- and after the tame Rate doth the third proceed 


N from the ſecond, and the fqurth from - the 
third, &c.... © | i 


= _ N 4 The 


04. Capmevint. | Cup. of 


The n manner a Calculating the 
y Fun Third TA i, ; 


8nd upon this Rule is grounded the Calcu my BY 
tion of. the follo Table, which ſheweth what 'W- © 
T 4. anpaſty (being rborn'to- the 'erid of is © 
years/to core, not exceeding 30}: 1 
will de-increaſed to nd Intereſt , being WF 
com | after any. gf; tl Rates nientioned V EK 
| the: of the Table, 7: 5 % 
'»But conſidering that 4s- an Anneity increakihl 
yearly at. Compound” Ntereſt, the : ſum due at" 
an years end, Arr profes «ſeries = F, 
pope number to- the year- I * 
by paym ain] that the firſt riumber' is the? 
annual Hjontd its 'felf, therefore. may'a Table” 
to fhew the Annual increaſe'of 1 1. mealey with: 
great eaſe be madefrom the firſt Table, ſhewing*! 
the yearly increaſe of1.1; at Compound Intereſt | 
as wilt plainly appear by what followerh.' "W0-i- 
** Let us pitch upon-making the Collum 'of 6 pr 
Cent. \ per Annum, inthe third Table Z ' Look in WW» 
he firſt Table, 'and you will find the-Collum of "WW 
E per Cent.” to have for its firſt nuniber 1 .o6, and 
the ſecond number 1.12360 &c;- And to make - 
the Collum of per Cent. in the third Table pros 
ceed thus, for the firſt number in the faid third 
Table put 1; Or 1.00009 , and for the ſecond "F- 
- Aumberin the third Table, take the fum of the I 


- firſt number. in + the Third Table ' (which -is " 
x,00000,;). and the- firſt number in the firſt 
Top (Nach hs $09) «od that ngkes 4.06 for 


þ s: e A . . 
® . "5 
% ” as 


es fe nuchber in each ibe- 

z *' But here note, that the numbers in the faid 
: firſt Table ought to be continued to more pla- 
ts than are there expreſſed, to prevent the er- 
*rors that elſe ma ' be Pretnd in- the third Table 
"by addin of ire Dectmals. The- -uſe. of 
th Gig _ is ſhewn immediately after the 


” ” = ” - + 
by » m . % ” = Fd -_ d..! 
Pc : #7 ; F, - y 
, Gary o 7” W_ 4 : 


uy OR %%, 
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 - x98. = Compound Intereſt. Chap, 
The Ulc of the third, TABLE F 


The numbers 5, 6, 7, $, 9,10 at the head of” 
the Table are the ſeveral Rates of -Jntereſt , of 
1501. for a year, and the numbers placed in the : 
everal Collums under thoſe numbers, ſhew the W+ 
* increaſe of 1 _ pound Annuity, at the 

e Rateof Intereſt as it is placed under, and 
ſo many years as it is placed againſt in - tho» 

Collumof. years on the left hand of the ' Tat 
and the uſe of theſe numbers will be manifeſt þ 
the method. uſed in ſolving the follwicſg Qug 
Kion, viz. | 'A 


There is an Annuity, of 34 4.,—$ 5. ' payable $1 
yearly payment, * forborn unto * the end''d 
[Twelve years; Now, 7demand how much. if 
due at the end of the faid Term, 'Compoung 
Intereſt. being allowed. at 6 per Cent. per Annum ®* 
 Facit 580 7;-- 65.--6 4. and forrewthr wvre | bo 
will appear by the following operation. 


The increaſe of the ſaid Annuity being pro K 
np per Cent. IT look in the Collam' which* 
hath the number 6: placed at the head of of it; 
- and againſt the nomber 12 in the Collum or 
years [ find the number 16,86994 which ſheweth"W® 
that if x 4, Annuity .be forborn to the end of 120 
years, and: there be allowed » Compound Interel 87 
s per Cent; it »will then © be- increaſed to 
16.86994=16 .—17 5.—044 4. thetefore 1 fay i” 


o 7 
* * 
0 - 
3 | 
. » " Ws 
s R 
. 
.—_<© 
»%. 


by the Rule of Proportion. 


< 48 
: PIE 


580325936 


W eby it is apparent that thoſ tabular num- 
only Multiplyars for the producing of the 
amount of any given annuity. —_ ——_ * 
not. exceeding 30, any of Compou 
reſt, - being allowed from 5 to 16 per Cent. 
xt OM g the increaſe of 
Tt ns. con e © 
F Pres y, «13 may be like- 
» ſolved by "_ Pk Table in this RY 
according to the ing method, viz. 
- 4s in.arrear, and. 
quirec ds nome what fum it 4 rented, 
being compoted, &c. Fi 
08 "pcoogomcatpliry rnry wveg- the An- 
al Rent propoſed, allowing the propoſed 
Fs of- Then (as is Taught in the 
wm the ſaid firſt. Fable) find the increaſe of 
8 fad principalfor the 'number of years, and - 
Rate of Jntereſt propoſed, and from the 
ant thereof ſubtraQ ti the faid principal, then 
will har remainder be the amount of the given 
for the given time, as will appear by 
Bring the firlt Queſtion of the fixth _ be- 
OTE- 


"486 - ---Ompmant Ion, *" Chaney 
fore-gbing, "which is this,” 04z.. there is an Annu 
.& 1501, forborne to the end- of 5 yean 

hax-is its amqnnt at 6 per Cent, per Annum, Con 
pound Intereſt ? | / -.Y 


.* Now” to anſwer this, l find ont 2 principd 
that at'6 per Cene, will gain 1591. in one yeany 
which 1 do by the following proportion,” viz, 2 
TAS 
6 - 100. +: 150 »#, 2500 


- $0 that I fin 2500 /, to beithe anfiver, thet 
ſuppoſing the ſaid principal 2500 /. to be put 
out to /ntereſt at & per Cer: Compound Interg 
for 5 years, look in the firſt Table in the Col 
lum of's per Cent, and againſt $5 years you 
find 1.3382255, &c ahich baivy weipi_ed y 

2500, , produceth*3345.563944 -from which 
you {ubtract the incipat '2500/, then 


will remains 845.56 394+ * the anſwer which 8 


- the amewith that topnd before, 8 
. 6 RE. es Tos 1 I 5þ BK 3-.9 A _— 
; VIE: When anv- Annuity to contigueany nunyiÞ 
ber of years is to be bought-with ready money 
there ought to'be paid ſo-much. money, , as delngW- + 
put out at.,Compound Intereſt, at.any Rate, andW- 
for the time. of the *Leaſes contingance, its torn. 
ral amount may | be equal. to- ge ufmolt: imei + 
. provement of the ſaid Annuity,' being all fowl « 
þorne to the time of the Leaſes expiration, Con” 
' pound ores, being Comal © 
The manner of finding pated at, the ſame Rate, Andie 
the preſent worth 'of the , manner of finding ou” 
annnitic;Rebate being ſuch @ preſcnt worth, is 8 
alloged at Comp. Int. ia the . following Example 
, vR 


_ Conplond Inte; xiv © 


+00 is -an Annuity of 468.38001 216 1:0 

'o 5 tinve 5 years what is its-preſent worth, aþ. 

1 wing Rebate after. the Rate of 6'per Cere. per 
» Compound Intereſt ? 


= "Here itis plain that there muſt firſt be_ com» 
ted the preſent worth of the faid Annyi 
$a at. opts, the firſt, ſeco third, fourth? 
; ju 6fth years, and the ſum of all theſe. reſent 
|  worths,” will be the preſent worth of the faid an» 
ity, AS will appear by the. following work 
; hich is wrought by the - fourth Rule e of this 


- 
po, 


by M preſent m—_ of - 
3.38001216l.. due at = $6793 
p fthe firſt year is wy 


* The ſame ſam due at the 


TÞ. 


ne worth. uuiny—n_ > Woa—tw—_—_ 


: of two years, is in m—_— 8556 


The ſame ſum cue at we} 
(end of three years is Worth— $393-26 


- The fame ſum due at the end? 
" four yearsis worth ——— $37 


The ame due at the end 


on th years 19 worth in ready 250 


- nn ——— _ : 1 


- money. 
<5 The ſam of the ſaid pre- 
ſa worths is AL nnd $+972.983536 


Fl 3% - Which is the preſent worth of an Annuity of 
\ ph 3001216 to Ty 4b Rebate _ | 
| at. 


by l 
3 


Þ& 'Þ ="I "OBE : 
\ k & ”,; 4 x © . 
wo . _ 
- 
. 


"ts: s 
alomad uiths Rato'of #1 Co 04 / 
Company incereR, - | | 


The conſtr 
lowing! TABLE I. 


And upon the ſame grounds with the ſoloti 
of rhgjaſt Queſtion is-colculated,' the followis 
Table, which ſheweth the preſent we i 
. of 1h, Annuity to continue any —_— t | 
ears, not exceeding 30, and paves b 
TOPS Rebate being 
6; Py 9, and 10 por Coe pay > 
Rate of 9, 


But the T- = the following Table | 
rightly ow - apr 8 yon _ find the EY 
itto be eaſily by help of the numbers 


in the ſecond bief this Chapter. 


As fot Example, 


Let us pitch upon the making of the Collum of 
G per Cent. Firſt, 1 turn to the ſecond 1008 
and by the cumbers in the Collum of & 
Cent, I do the work ; The firſt number in 
ſecond Table, L make to be the firſt number in 
the fourth, and to that fourth 7 add the ſecond 
number in the ſecond Table, and their fam is 
the ſecond number in tie fourth Table ; then to 
this ſecond number do / add the third number in 
the ſecond Table, and their ſum is the third ny 


Chap. 13. Compouril Intereſt. 19 
© her in the fourth Table, and after the fame man- 
ner are all the reſt of the numbers in that. Col- 


Jum made, - and alfo thoſe in the reſt of the Col- 
Iams, . mutatis mutandis. 


';& But remember when ever you calculate one 
FE Table by the help of another, to continue the 
"0 Table you make uſe of, to more-places than you 
*J fntend the numbers'in your- Table to conſiſt of 
"T for fear of errors through the Addition of De- 
o ive Decitnals. © | 
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89909 
999E'L 
E£o1'%L 

69t 1g'9 

g0$6+'g 


5 SO So 

+1 9g6'L 
o69gÞ'L 
TLOg1'L 
61$S0g'9 


LOA TC 


gÞFSÞL'$g 
£gLSE'L 
8 9TÞ6*L 
Log6r'L 


| g9+S+L*g 
SoLSE'S 
g9gTÞ6'L 
Lt og6t'L 


_ 86Þ67T*s 


g9TSg'g 
tgtge's 
Lg988 £ 


oSÞÞ1'9 
106LL'% 
T6bEE'S 


1+ggg't 


gT$SES 


+Þ7$£66*% 
igÞt S's 
$67£0'L 
16SgÞ'Þ 


SoLiÞt'y 


a. 


—— 


9g6g's 
LEEGE'S 
STE98'8 
i1Þ9o0t's 


g8£70'9 
£7S1$'9 
6T1£6'L 
g76gE'S 
£8 909L't 


8SETO'L 
£7$1%'% 
6T1L6'L 
gT6geE'L 
£S99L'Þ 


$ 96gg't 
1L6ET'E 
6T1E%S'7 
116$L*1 
£ÞL16* 


*'6 


61001'E 

ITLger't 

IEPTOT 

IOgOg*1 

T$676* 
'8 


61001'Þ: 

17ZLgE*E 

1E>Þ7gz 

IOgOg* I 

L$ÞE6* 
< 


$0ogt'L 
69108'9 


 6L60T'9 


££7gS'L 
TEL16+ 
g9ETIT'Þ 
01YgÞHE 
IoELg'T 
GEEEg'1 
££+6* 


'9 


EL1TLEL 
TgLo1i'L 
ITE 9Þ*'9 
LEgogl's 
69$Lo's 
LÞ6TE'Þ 
$6$Þ$*£ 
FTETL'T 
1+6$g*1 
gETSG* 


TIL 


wan PY 
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FS 1Llrgiebrbt's 


| Tarts $g71'6 


4 


i. 


TTLETSLAg70'01191SE60 11£9g6- 11]ESOITE 1]Eotrg hilly 


16g7peotrironglifr tl rocortyrghetet rhe ing 
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The Uſe of the foregoing T ABLE. 


The firſt Collum is the. number of years from 
T to 30, and the number 5, 6, 7,8,9, 10, at 
the head of the Table- are the Rates. of Jntereſt | 
of 1001. for a year, and the numbers in each of 
theſe Collums under the ſaid Rates of Intereſt , 
are the preſent worths of 1 /, Annuity to conti- 
nue for the number of years which is placed 
againſt them, allowing Rebate after the rate of 
Intereſt at the head of each Collum, and are mul- 
tiplyars ſerving to find the preſent worth of 
afiy other Annuity, as will appear by the fol- 
lowing 


Example, 
There is an Annuity of 48 L to continue 12 
years, and payable by yearly payments, to be 
ſold for preſent money, 7 demand what it is 
worth, allowing Rebate at ' 6 per Cent, per An- 
zum, Compound Tntereſt? Facit 402,424=40 |, 
$ 5s: 05 3 &. whichis thus found out fby the fore- 
going Table, viz. look in the ſaid Table, in the 
Collnumof 6 per Crnt- and againſt -12 in the Col- 
Iam of years, you have this number, viz. 
8.33384 which is the preſent worth of 1 
| Annuity to continue twelve years, Rebate be- 
ing allowed, &c, therefore by the Rule of pro- 
portion, I ſay, + 
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<1 "NM L | 

' x + $.38384 :: 48- + 402,424323 
4H 48 

. 6107072 
we 3353536 
at Dem 
= | 492.42432 
0 
b; So that I find the anſwer to be 402.42432., 


a0 which is found by multiplying the ſaid Tabylar 
ed number by 48, as you ſee by the work, 


1l- Otherwiſe find a principal which may bear 
of ſuch-proportion to the given Annuity (that is to _ 
1- be Rebated) as 102 beareth tothe Rate of In- 
tereſt allowed in the Rebate. Then | find the 
preſent worth of this principal. ſo found, by 
the DireQtions given in the uſe of the fecond 
& Table of this Chapter, then ſubtra& the ſaid 
be refent worth from the pridcipal found as be- 
5 fore, and the remainder will be the - preſent 
ni worth of thegiven Annuity, Rebate being al- 
Dd lowed as propoſed... p 
re” ; Example 
he What is the preſent warth of an Annuity of 
ol- c0 /. to continue 34years, allowing Rebate at 
ht 8 per Cent. per Annum, Compound Intereſt ? 
It Firſt, I find a principal that ſhall be to the | 
de- given number 50 as 100 is to $ which ]-find to be 
0 625 /. by the following proportion, iz. 


l. + L. L. 
@-* 200 $82 © $* a9 
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Then by the ſecond Table 1 find the preſent 
worth of 625 /. which is 496,145 {. which | 
ſubtraft from the ſaid principal 625 {. and there 
remaineth 128.855/.=128 l.—17 s.—1 5d. fere 
which is the preſent worth of 5o /. per Anunum 
to continue 3 years. Rebate being allowed at 8 
per Cent, per Amum, Compound 71ntereſt, | 


Moreover by the numbers in the foregoing. 
fourth Table, you may -at firſt ſight diſcover 
how many years purchaſe-any Leaſe to continue 
any number of years, not exceeding 30,'is worth 
zn ready money, Compound J7nt. being Compu- 
ted on'both fides at any of the Rates mentioned 
kt the head of the Table. G3 Be 


—— wi» a'0 -t © Ham © ww eo a 


Example, 


< pays were a Leaſe iffuing out of 
Lands to continue 16 years to be fold for rea- 
dy money, allowing Rebate at: 8 per Cent. per 
Antinm,, Compound: /atereſt, 7 demand how mg+ 
By years purchaſe the ſaid Leaſe is worth ? | 


Look in the Table 4, in the Collunr of $ per 
Cent. and againſt 16 years you will find 8.85136 
which {ſhewerh that it- is worth -8.85 1:36 - years 
purchaſe which is ſomewhgt above $ years, a 
2 Quarters; But if the faid Leaſe had been of 

Houſes, and 10 per Cent. were thought a conve- 
nient- allowance for the ame, then you will- find 
zt to by worth '1,823791 years purthaſe which is 

7 years, and above 3 quarters purchaſe. | 


4 # «© 


- wv wi, 1 


IX. When there is a ſum-cf money propoun- 
4d, and ig is requireg to know what annuity to 
WY C7 i-ef ©0389 4. Fo, 7. wi T4. " Coll 

$4 


$3 


3 

nt 
l 
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continue any gm number. of years, it wits 
ing to, any given Rate of Inte- 


187 


reſt, you may ſuppoſe any annuity . 

at pleaſure, then by the directions Of the purchaſe 
given in the uſe of the fqurth Ta- of Annuities at 
ble ; or elſe by the eighth Rule Comp. Intereſt. 
of this Chapter, find the preſent | 

worth of the ſuppoſed annuity for the number 
of years, and at the rate of Intereſt propound- 
ed, which being done, you may find what An- 
nuity to continue the ſame number of-years, the 
ſum propounded will purchaſe by the following 
proportion, viz. | 


| As the preſent worth of the ſuppoſed Annuity: 
Is tothe ſajd Annuity, tre. " 4 
'Sois the ſum propounded, 
To the Annuity required. 


As for Example; 


' Let it be required to find out what Annuity 
tocontinue 4 years, 800 /. preſent money will. 


- purchaſe, Compound Intereſt being computed 
at © per Cent. per Anmum ? Facit 230.873 !. 


Firſt, Suppoſe an Annuity at pleaſure, to con- 
tinue for 4 years, as appore 1501, then do I 
find the eighth KRule”of this Chapter the pro- 
ſent worth of the ſaid Annuity to be 51 9.76582 1. 


therefore by the Rule of proportion 7 fay 
} 4 l, 


F ; [. ; £ 
$19.76584, &c. 3 159 2: :+ Loo : 235873 


O 4 
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"TheConſtructon of the follow: 
ing TABLE YV, 


Upon the Reaſon of the foregoing Rule i 
opnded the. Calculation of the follbwing Ta 
bi for the purchaſing of Annuities; and it m 
pmewhat more readily be calculated thus, viz. 
' Itis evident by the conſtruction of the firk 
Table of this Chapter , that 1 /. preſent is equi 
valent to 1-06 due at the end of a year © 
ome ; therefore is 1.06 the firſt number in the 
Collum of 6 per Cent. of the following Table; 
becauſe 1 / will purchaſe 1.06 /. + Then it isaloYI + 
evident by the fourth Table that the preſenW } 
worth of 1 1. Annuity to continue two years 
the ſame rate is 1.83339, &c. that is, 1.8333, 
&c will purchaſe a Leaſe of 1 1. per Annum t 
continue two years, Compound Intereſt, being 
allowed at 6 per Cent. therefore by the Rule of 
3 ret, I fay, | | 


1.13339, Oc, ; 8 :5. 8 e .$4543,0f 


By which I find that 2 /. ready money will 
uy a Leaſe of .54543 1. per Annan to continue 3 
ears, therefore jt is the ſecond number im the 
lowing Table: Lizewiſe by the fourth Tablk 

I find that 2.69351 is the preſent worth of 1 1, 
Annuity tocontinue 3 years at the ſame rate of 
Intereſt, wherefore by the Rule of propdrtiog 
I fay, "of as br pibers 

on I [4 E. L. 
2.67301, &c.; 8 3:8 7 37411, Sc, 
| | Where 


[@# 


# 


"S 
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Whereby -I find that r /. will purchaſe an An- 
nuity of .39411, to continue 3 years, Com- 
pound Intereſt being allowed at & per Cent. where- 
fore .37411, is the third number in the ſaid Ta- 
ble; whereby itis eyident that if you divide 
1, or Unite by the ſeveral - numbers 1h the ſaid 
Collum of 6 per Cent. in the fourth Table, ſic- 
ceſſively, the ſeveral Quotients will give you the 
numbers ſucceſſively, for the Collum of 6 per 
Cent, in the fifth Table; And after the ſame 
manner are all the numbers in the other Col- 
ums of the aid fifth Table found out (exce 
the firſt number of each CoHum, which muſt 
the fame with the firſt numbers in each Collum 
of the firſt Table) mutatis mutandis. 

But it is abſolutely neceſſary that the numbers 
ja the ſaid fourth Table, be continued to more 

than are there expreſſed, to prevent the 


| errors that otherwiſe will ariſe, by' dividing - by 
defective Decimals. | 


1; 
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The uſe of the foregoing Table V0 | 

The uſe,of the foregoing Table will appeari 
tie ſolution of- the Following Queſtion, »v® 
A Merchant hath 15057. by him, which he j- 
willing tolay out upon an Annuity, 1ffuing « 
.of Lands to continue 20 years, beginning p 
fently Compound Intereſt - being Computed « 
both ſides at 6 per Cent. per Anmum., Now Id& 
mand what Annuity the faid funi will buy 
Facit 130.77 f.=130.—15 s.— o5 d. very near.. 
To anſwer this Queſtion, I look in the Colt 
of 6 per Cent. of the foregoing Fifth Table, an 
azainft 20 in the Collum of years 1 find 0871, 
which ts the annuity that r /. preſegt . mone 
will purchaſe to. continue 20 years, where 
by the Rule of 3 Direft, I ſay 


# 


LS 2 L t.. 
s. 7 ' oy 3: goo © "ra 


X. Queſtions concerning the purchaſing 5 
Leaſes and Annuities may be ſolved very well h 
the numbers in the fourth Table, if you n 
them Divifors inſtead of Multiplyars. 

Ler the laſt Queſtion be prupoſed, and ſolve 
by the fourth Table 4z. 4 

What Annuity to continue 20 years will 1500 
ready Money purchafe, Compound Intereſt being 
allowed at 6 per Cent ? | 

To anſwer this I look in the fourth Tabl 
v1 the Collum of 6 per Cenrt. againſt 20 , yeary 
and there I find this number, viz. 114699 

which is the preſent worth of 1 /, .*nnuity 8 
- continne 29 years, Compound intereſt being al 
lowed at 6 per Cext. And ifir be the preſent wort 
of 1 {. Annuity, I conclude it will purchaſe 1 


FFF FF —_— 
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Mannmity to continue the farhe nnmber of years 
a ul gherefore 1 fay by the Rule of 3 Dire&, 


$” --d I L - Mi ., 
1.46992 : 1 :* 1500 *©* 130.77 


| of ' 50 that the anſver is the fame with the for- 
6 mer which was found by - help of the Fifth 
W Table. bo 
All the foregoing Tables might have been con- 
oF to any greater number of years at' plea- 
| + But although theſe Tables are calculate l 
WT but for 3o years ; yet may they be made ſervice- 
| = for years above 30, as ſhall be ſhewed by 
and by. 


FT 


Krithmetical Oueftions to exerciſe the Learncs in 
the Precedent Tables. 


Queſt. 1. There ts a Leaſe of 20. years to .be- 
_ "FF gia preſently, which in ready Money, 15 worth 
19 12007. But ſuppoſe the ſaid Leaſe were not to 
= begia till the expiration of 8 years, I demand 
what would be the preſent worth of the 
9 Gid Leafe Rebate, being allowed at 8 per Cent. per 
Anmum, Compound Intereſt ? 
«The main intent of this Queſtion is to ſkew 
the vſe.of the ſecond Table, for if you find the 
preſeat worth of 12600 /. ' due at the end of g 
years, at $ per Cent. the Queſtion is anſwered, 
which according to the DireQtions given after 
the ſaid Table, will be found to be 648.3216 { 
MW =648 {.—c6 5, —05, d. , 
- Queſt.. 2. A oweth to B 600 1. to be paid in 
C years, vie. 1004. every year, but being weak- 
ned in his Eſtate, is not ableto perform z3 but 
| | 21 
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an Eſtate being to come into his hands at tþ 
end of 10 years; B is willing to forbear it 
till then, and to be allowed Compound  7niters 
. at $ per Cent. for his forbearance ; I demg 
how much will .be due to B at the 10 ye; 
end? is | 

' This-Queſtionis ſolved by help of the, thin 
and firſt Tables ; for firſt 1091. is to be paidin 
the nature of Annuity for 6 years; therefore bf 
the third Table 7 find the amount of an Annuit 
of 1c0/1. tocontinue 6 years at 8 per Cent.whichis 
733-592 1. and will be que 2t the Expiration 
6 years, and then is that ſum! to be forborn' 
the end of 10 years, which is/4 years after the 
6 years; which being a ſingle ſum, its amoukf 
is found by the firſt Table to be 998.037 /. &«| 
which is the anſwer to the Queſtion. 

Oueſt. 3. There is a Leaſe to continue 'A 
years tobe ſold for 1000 I. but the Leſſee def- 
reth rather to pay an Annual Rent : Now the 
Queſtion .is what that Annual Rent ought tote 
Conlpoutid Intereſt being computed. at 16 /. pt 
Cent. per, Annum ? | ; | j 
- The intent of this Queſtion is -fo find wt 
annuity to continue 21. years 1c60 will purchaſe 
at 10 per Cent. which is to be done by the fifth 
Table thus, _ .. 4p gnto wy. I» 

Becauſe. the time is for 21 years, look in the 
Collum of years for 21, and juſt againſt it in the 
Collum of 10 per Cent, you will find any 
which multiply 100-, and theproduQtis 115.62f, 
and fo much will r000 1. purchaſe for 21 years a 
Lo per Cent. Cempound tntereft, 3 

Oxeſt. 4. Aand B have each of them a.Leaſf 
to continue 20 years; 4A hath 80 /. per A 

and B 1201. per annum, and! they agree to mi 
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an exchange, upon this condition, that A ſhall 


4. 


195 
pay in ready money the exceſs of his Eſtate, al- 
ofoving him Compound Intereſt at 8 per Cent, 
"Now 1 demand how much ready money 4 ought, - 
togive B upon this exchange, according to that 
; condition ? ; 
-- Subtra@ 80 /. from 1201. and-the remainder 


: is, 40 1. and ſo much per annum is the Leaſe of B 
+ worth more than that of A, therefore 4 muſt 
« pay B ſo much money as will purchaſe 40 / per 


. Aun#m to continue 26 years at 8 per Cent. which 


- by the third Table will be fonnd to be 392.7256/. 


Queſt. 5. There is a Hoyle to belet by Leaſe . 
for 21-years, for which the Leſſor will have 50 L. 
fine, and 70 1. per Annum, but the Leſſee is wil- 
ling to pay the greater fine, that he may have 
the Rent but 40/7. per Amum, now 7 demand 
-what fine he ought to pay upon that condition, 
Compound Jntereſt being allowed at- 8 per Cer. 

r ennm ? 

!, Take the Difference between 49 and 70, which 
1 30 for the abatement'in the yearly Rent for 
21 years ; Ther by the fourth Table find thepre- 


\ ſent worth of 30 1. per Annum for 21 years at 8 


per Cent. which is 300.50434-—=300/.— 105, - 91 d. 
which added. to the ſaid 5ol. fine makes 


350 l.—105s.- Or d. for the fine to þe paid upon 


the aid Condition. 32 
Queſt, 6. There.is a Leiſe to be let of 207. 


| py Annum,. and 2501. fine for” 24 years, and the 


ſſee-is willing to pay. the greater Rent, that 
he may pay but. 50 /. fine; now I demand what 
Rent he ought to pay upon that condition, Com- 
pound [ntereſt being computed. at 7 per Cent. per 
Annim ? + © \ | 


T*s 


4a w 
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It is manifeſt, that if the Leſſor taketh 59 x 
fine, he abateth 200 /, therefore find by the. fifty 
Table. what Annuity to continue 24 years, 2c0E 
*will purchaſe at 7 per Cenr. The Tabular numn»W3 
ber is .08718, which multiplyed by -200 produs 
ceth. 19.436=17 {.--$ 5,—9 d. and ſo much muff 
the Leſſee raiſe his Rent if he will have 2001. as 
bated of his fine, to which if you add. 20 !. the 
propoſed Rent, the fum is 37 /.— 8 s.— 09 d- for W- 
the your Rent to be paid to fatisfie the ſail 
condition. . 
. - DOneſt. 7. What annuity to continue 20 yeary 
| FJ, grant. preſently, for goo /. to be paid 

. Fears hence, accompring 6 per Cent. per Annun, 

Compound Intereſt ? 7 -'. «7 
Firſt, find by the ſecond Table the preſent 
worth of 920 /. dues years hence, at 6 per Cent 
which 1s 634.4564 1.=634 1.- 0g 5 — 03 4 d. | 
Then by the Fifth Table find what Annuity #6 
continue 20 years 634.4564 will purchaſe at 6 pw 
Cert. And. you - wilt find the anfwer to | 
55-31257152 1.55 —06 5.—03 d,and fo much 
ought to grant yearly for 20 years for goo. t 
be paid me at the endof 6 years. by 
Oneſt* 8. 1 have & years of an old Leaſe, 
to come, and would take a new Leaſe in reverſſs 
. off for 21 years, after the expiration 'of the ol 
Leaſe., the annual Rent whereof is 40 /. But 1 
wonid pay ſuch a ſum of money preſent as a fine 
that for my Leaſe 'in Reverſion for the ſaid 26-7 
' Years,, 'T may pay but15 }. per Anaum, Now BI 
demand how much preſent. money 7 ought. to? 
pay the Leſſor, toſarisfie theſe conditions, Com-W ; 
pound Intereſt 'heing computed at 8'per Cent, 
The difference between 4o and 15 is 25, 4 
fo much the Leſſee defireth to have abated in his 
| key, 
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{* WOEe by "the fourth Table find” rhe 
an 4: ode 25 per Armum'for 21 car's . 

whichis 2 Mupfewr, =xq0l. — 885, og4d. 
amid Table find the pre for: worth 

otters {/ due at the end bf 6 "years to 

ie, at 8 per Cent. which'is 1 57.8091. &&.— 


51-16 1—or 3. And ſ wich 'ongle 1 to 
e to fatisfie the ſaid conditions. 
 Qoeft, 9. There is a Leaſe to be let. for 12 


[year 
bo 31 years, and to pay the ſame Rent ; the 


for 201. per Amium, and 20 }, fine,' but 
ſee defireth to take a Leaſe of the ſame 


tion is, what fine ought to be paid for the.” | 

e-of 21. years, accompti Compound In-- 

| at & per Cent ? Facit 2807, —12'5, og &. 
y the fifth Table ſeek whar Annuity to 

que + PR 200. /. Ms 1a ao ent.” 

find -to be 24.834 1. Then by the 

Table find the preſent worthof 23.8544. ' 

(ity to: continue 21;YEars at 6 per Cer, which 


280:620 },&e.=280t.--12 7, —ofq 4. ond {o 


h ought nt ay fora ne, to have - 


Fw 10, NR eiecns bnth 1c60 1, which 


ts 4 Now theQue- 


oy Rela toy ane chaſe an Annuity of rod 7, 
r \>+.7 awe 


=—_— 
” w 
boy: 


: 
. 
# * 

o 

+ 


how many years muſt the ſaid Annuity 
Intereſt bang allowed. 

dex at $ per Cent. per anmuhi f © 
ſk, Divide x too by 109, and the Quorient 
be 1c, which ſheweth that, the Buyer giveth | 


to ul rchaſe for the. ſaid Annuity, 


n' the Fogrth Table, and in rhe 'Collum 
mefody or ts number - 10,” which 
& he exa8ly found, bur the neareſt ;-t6/ ir 


| od leſs thaa ir, Up3cbs whichis placed againkt 


5 
at, *h « wy 
4 , . on” , LI. 


- a9#  Campranedrigreſt. Chap, 
29 years, and the- negrelF $04 greator-than j6.jþ 
is £9.9k6$1, - a ny hore the A 
avity muſt conginucabove. 29 gears, but not", 
years, and +0. find [out bow muchit muſt contin 
ore than: 20 years, /{ work. thuy,. viz. Firſty; 
fad the difference between the aid . Tabular ny 
bers . 49.1681 and 9g:318rs, + which '45 .1986 
Then.7 find the difference betyeea: the: leſſer 

- the ſaid - Tabular Numbers, we; 9.31814 all 
10; the Number that 7 would find -in the Tat 
—_ is: .1$186,then by the Rule: of propert 
} y. : OT 5 a{+ -v p my 
#1 dt Ei year” þ + year 4 

(100467: $11121197% + 21 3486+ * 9153.4 
which 1s” as mneh- ag; to fay,., -a$.4he greafi 
Difference - .1 9867 is to one year; fo is the le 

" Difference'to , ,91537 parts of- a 'year, which 
47 weekes,” and g&ayes, therefore the number 


«4 


years forght In the Queſtion 19 20 years, 47 wel 
and © dayes. 6 2 . v4, TS | oP 
: Queſt. 11. A Gentleman- bought a Leaſe 
420 Loper, Arnm to; continne-18-years, for g@ 
now 7 demand what Rate of Componnd Jntglf 


was their implygd-4t fuch & bargain ? 
 &Fo Anſwer ms, Firlt, -/diyide g6o by: | 
2ndFbe: Quotient 1s:9:6-which ſheweth how ml 
rehafe it was worth ;+ -Then: becquſes 
[ was _ to: continue 1 years; 4 look inF* 
- "fourth Table in a ronp rd vl pears hee 18, ll 
T8877 my eye exactiy in the-ltne agaioſt ! it, long” 

- (0g for; $he' aid) ient- ods /\ythich 1 c il 
find exaFly, but 5rhe-nexts Glabr 1 :vymber co0m”'” 
is, '4:37188 1a the Odttuts of: ou Go:ti and 10G; 
next- (bigger ) gumbertg 15? ford, cope, mw” 
fgoVam of . 7 per Ceneu/ fv haxefaltey Booneladont 
the ate of antereit imply; igeb2atieedr 7) all 4 


@, 


_ 
- 
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> by. 68720 alo fubtrat (9.6) the! faid Quo- 

it, from 10.059038 (the greater Tabular 
ſgunber and the remainder is .45908, Then by 

© Rule. of Fengarion, wg: 5 2 


'. E RE TH 
- "68720 t: .45908 : 7 I -: 6680 


"of 8 is to ſay,” As the Difference between the 
2B two Tabular numbers is to the leſſer -Remainder 
BY > is 14 the Difference berween .7 and! 8. pe 
Cr. to.55} the proportional part to be ;added 
oe 7. which is _ 13 .—04 44. ſothat. 74 135 
$043 4. 15 VEry near the: /ntereſt Is ppkei.t 


t0 find out Tabular - Numbers 2” Yar extee- 

ding [SET 

i Wk may. many times fall ouc,; that: the Wmber 

bt - years prope. in a Queſtion, my exceed' the 

number of years limited in the foregoing firſt, | 
2nd, third, fourth and fifth .Fables, - and-in 

- ſuch caſes that defeQ may be ſupplyediby the me- 

5 o- ue in the ſolution of the, following Quo- 


1.92 12. Suppoſe $01. were: put: out. to-In- 
wk at 5 [. per Cen, Compound intereſt. for'49 
years, I demand how rhuch it will then be _ 
{amannted tof? .. | 

""v This Queſtion i is $0. be ſolved by .the firſt 14- 

>). thus. viz. Take :any.. two Numbers: in the 

| *; ym of years. which together will make _up 
T Y Han then take- the Fabular aumbers in the | 
W | 4.5 | .Þ 2 x Collum 


two numbers, and multiply. ” ( 

| ET, given, 

And 

po you take, yound. 10, Or21 ail 2 

OT 31 Zapp your 25 and 15, & 5 

But 'we will pitch u ago and 10, and /£ | 
Tabular number Kee in the Collum of x 


* per Cent; Is 10.181 620 - 

Frhich Bara by ror ore maltiplyed, prod I } f 
7.03996, &c. ' which is NN amount of iu 1," S x 
40 years at 5 per Cent. then I multiply 7.0395 [. 
&c. by $04, andthe: produtt is $63-197 4 Ke, 
=5634.-03s.—11 4 d. fere. 

The Anſwer would have been the. ſame, is 7 
had pitched pon any other two numbers tot ave” 
made up 40. And for Tryal hereof, let us pitdy! 
upon 25, and 15, the Tabular number again} 

25 Is 3:38635, and the Tabular number gal 
15 years is 2.07892, -and the produt of 
two Tabplar ;numbers is-7.0399, 8c. which in . 
tiplyed by $9, produceth 563.1991. * as beſs 
and ſo/much will 80 1. be-increaſed toin 40} 
at! 5 per Cent; per Ay. Compaund Intereſt .The i 
to w underltood for any other number of ye 
| 43. Suppoſe 420 1, to be ptr 
end »f 50 years to come, What is its preia 
worth, ® Rebate being allowed at Far Cent. þ ty 
nm, Compound Intereſt ?. + : 
- This Queſtion is of the ſame natnre with 
belonging to the ſecond Table, and .'is'anfwen 
thereby,” according tothe method uſed in-folvt 
- he all Queſtion by thefirſt/Table;' vi. the | 
+ Fen time yeing 5o'years y--1 pitch ypon | 40-28 vi pi 
6, ard the *2ki; ey ARA 2gainſt 30-is +8313 4: 


1d 
i hf 


ith 


Ko Cllopoanit liar. "263: 


ainſt 20 is 376889 and, t 
bee is. .087203, &c. which is 


es [dns Ugo memeghy? Fe ot 
mera 2 ONE TETS i 


dats 


-Þ NN Shakes Rok us LyRurs 
IT per,C 


1 Queſt. 14, An He! 
MW got return till Ei 


y anon” Was fallen to him 
ES 
This Queſtion: 706" of this /be- 

able, ad the manner of 


| $4.2 ——_ i 007 wy 
| | out (by the feventh Rule of this Chapter) 
{ penoes weil in one year gain 304. at & 
F< following progertion: 
ton OLLLIREY ney IN 
: 102 ::. 30: y00 


| | des goo |. to: be the principal, ſeek 


Ir the. manaer- of the- 12 pane a 
bſt Table the.amount or Increaſe of yoo 
rs at- 6 per Cent. which you We find wa 


b I f 15998 1. &ce. from which if you fad fo | 


aprincipal goo l., the NR A. iy 3573: $99 
| =3573 .—12,4.—004. fere f o much 
1 k due to the heir at his oo > 
\'T Quift. 1$- There isan Annuity of 30 L to con- 
years, the Queſtion is, what it is worth. 
| 14 money, Compound latereſt being com- 
Iced at 6 per Cent. per Annun ? | 
: 5 the ſecond way of ſolving Queſtions under, 


W 
oY 
. 


_ Compound Intereſt. "Chap. 1 

the furry Table, ' for a principal” pick Mn 

gain Yo?. 'one year, at 6 per Cent. which is h re. 
ny -2ccording to'the method uſed in { [- 
Hz off des 2m" 'Queffo foregoing, . find.tt 
R-2t; = Tha win Foe." for 37 years at 6. al 

will be fodnd 'to be 57.896 537 whichs 

n "5O5 f.* leaves ,442.1234,. Oc. x 
wy wy '3;.04-2-Av8d T6 much is the preſent warth? 
of the foreſaid Annuity. | k 


Queſt. 16. What Annuity to contirive 40 years 
will5oo 7, pirthaſe: Compound Tmtereſt; |beitig 
computed at 6 per Cent. pty Amun? 

It is'evident by the ferith | Rule: of- this G al 
ter, THat"if you- finq-'onr the preſerit © worth 0 
il, "Anguity for. any number” of. years ;' and 
any'tate of Intereſt; 'it may eaſily be found What 
Anfiuity to continge the fame number" of y 
any other ſum- will pwrchaſe at the ſame Rare | 
intereſt hy one ſingleRule of”; DireC,, : Fhereforg 

Find out the preſent worth of 14.) Annuity 8 
- continue” go years at 6 per Cent; by the metho ; ; 
uſed i in ſolvivg the laſt Qneſtion, which will &# 
found to - be Y5(04652 1.==1 51. 007,—17 ? | 
; which'ſiim of Money will puretaſe an” Arinuit 

of-17. to-continue'40 years at & pry Corr. Therefo 
to kiow” what Antmity--509 /,- will purchaſe toll 

» the fame tive, : ſay by* the Kule -of Propor* 
' tion? | " k- 
AL Ref, E. I. 


15..04632 # 'T-':" 5oo® ,' 34.2300 
—_” Fd | 


-4 _ » + Fo". 
9gv om me I x7 


ws ate” FEY 


which” wilt be found © to be 33. 230 '&c. = 
331 - 03-074 4, fere, and ſuch an Annuity 
to Continue 4o years will 505 /. putchaſe [nrerew'F. 
 bejngallowed at-6 per Cent. ; 
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ARITHMETIC. 


SHE WING. 


he Geneſis or Fabrick. of the Lagarires 
Veg ten in the extration of, 
+folving: of -Queſtions- in» Anatociſnie, or 
& Compound Intereſt; -and in therorher 
Rules of- Arichmetick, iha Method not 
Wotly?: Profil, 
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The meaning of fuch Chara} 
_ ersasarcuſedinthe EnſfuingÞ” 


Treatiſe. 


5 | + 4 5 
"_- 
£ 


bf 
3b wy + 
> ; #2 


+ T's the ſign of Addition, and is as much as to. * 
ſay pur, ſignifying that the Numbers of. 
Cyantities' berwee-which it is + placed, are'to'} 
be added together a$'4* 7 ſignifyeth that 4 and + 
'7 are tn be added tagether. . _y 5 
— Is the-fign of ſabtraRtion,. and as mach & W'# 
to. ſay minw , lignifying that . the Number” 
which followeth it is to be ſubtracted 7 of the 
Number which prcduceth it, as 8— 5 fignfieth Wy 
that - is to be Sohtrafted from $-...1 *_*_..--. _ 
« {« the Fon of Multiplication, and fenifiel 
that the Numbers between which it-is placed, 
are to be. multiplyed together, as-6x8 fignifieth! 
that. 6 and Zare to be Multiplyed together. *. -...3 
= Is a, fgn 'of Equality, and fignifieth that 
the Nnmbers or Nagnitndes between which ic wall” 
placed, are equal as 3+6=7*2 fignifyeth rhat” 
3 nd & are equal to 9 and 2 :; © Likewiſe 
_ 18-6544 8=12 and--4x7=28-G6:if this be not 
a ſi;fficient | F xplanation, jrecd the 13, 14, 1991 
and 19 S$(&ions "of the firſt Chapter © of myth 
Algtb: ae: Aritbrenck — _———_—— ——— 


THE 


J*-<oxD BOOK © 
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- ARTIFICIAL 


l, A&IT HMETICK, 


Riificiat+ Arithmetick is performed: by 
. Artificial Numbers, very fitly cal- 
Jen zgarithmes. 
L _—_ are _ borrowed , 
Numbg * which d mong, \themſelves by 


Arithimerical pro * the Numbers which 
Yo lignified mop Geometrical proportion. 


"it. L ithmetical Arithmetick is an Artifi- 
J cal uſe of numbers, | invented for eaſe in Calcu- 
WE Etion, wherein each natural Number is ſo fitted 
158 | bak an Artificial, that what is uſually produced 
by Multiplication of Natural Numbers, :is hers 
"Ih ffe ted by the Addition of their Artificial Num- 
"1 x * And what Natural Numbers perform by 
JD ivifon, is here effe&ed by the. Subtraftion. of 


: their Artificial Numbers, and whyt ÞNetural 


FM. vm - 


% 465 8 Arifeial PL ny Chap 15 C 


"N 'Y rm-by long and tedions © 
ons. in the extraCtion of Square, Cube, Biquad 
Gs: Roots, is here eafily effected by 'Bipartition,, 
rtition, Quadrupartition, &v. of their Arti. 
Br Numbers, and fo the hardeſt pres of Calcu-. 
lation is avoided b Kg eaſe poſthaphzreſis, as 
our Trigonometrica 'Calculators of late have fi bY F: 


ciently.experiented;by gvdiding very tedio 
tiplications and £5 oben the uſe of the Tat 


, of Natural Sines, Tangenty, 

*be Lord Nepair, Secants to the Everlaſting 
Baron of Merchiſton Credit of the honourable 
 # Scotland. /, } | }* Authbr &f this late and 
incomparable invention. 


TV; Fhe ck * any C 
fame i with Pr {#rerd > why ut. we-ſh 4 


treat them in this order, »jz. Firſt bf the d a 
ture of Logarithmes; Secondly of their me 
or! the-Invention: of the. Table of Logarift 

And Thirdly, of the uſe of i the: Loga res 

' In Multiplication, Drvifion; the! Extra! Jon nf 
Roots, Ge. | 2Mf! 9.1 1} 


. I ' 


T*vv 
* 4% 


FS 2: 
4 » _—_ Nj 


by= 1 
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wh 
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757 


TT. 
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= ie . like nature, 


- "A 


.S 


"F foraſmuch as 
Fieſe numbers in 

ye Collums B, C.D: E. are of equal difference a+ 
P. Fong themſelves, therefore ſhali th-y be the Loga- 
nithmes of the numbers in the C2llum A, each »f 
bj! : | A - the 


En, \ 
__ 

028 

| 


a! 


le F Fre 12 N 
$4 portional numbers, that themſelves Re- 
Fain equal differences. : | 
Let there be aſligned a feries, or Rank of num- 
xs in Geometrical proportion, /as thoſe in, the 
JUIF A VIAL -. I, 
+ v8, 16, ' 325 
Te. And let there 
{as many . other 
Na rs _ -_- 
verap min 
ret metical pro». 
grelſion, that is ha-- . 
Mag equal differen- 
is as thoſe in the 
CXollams B.C.D.E. 
or any other num- 
whatſoever of 


—__ 
. 


ws... 


-> 
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the nature of Logarithmes. 


Ogarichmgs are numbersſo fitred to pro- | 


TO —_— ww  -O0” ove oo _ — 


 Arichwetich, 


number agzinſt which Toto 


RES - ; 


lums B, C 
" the i Dn 


ps tne role ,. or. Niſcontino 
ſam of. the means; is equal © te nr of thei 
Ttreames, :4/ , hs 
Let: us chooſe 8, 10,-12,;\14, in the zol 
C, I fay that the ſum of the - — 8.4 


14, are equal to the ſum of the. two-m 

and 12. For, 8%" 14=10 1222... Or'1 

are diſcontinued as, 19,- 125 22424. in the © 
tum C ; for 196 - ne oa rigs The 

of. any other, this being a; peculiar proper tf 
all Numbers that are Arith ally Iropots 
tio | — 


111. If fonr Numbers  are-in  Geometrig 
propartion, either continued; or diſcontinued, 
the produ& ariling from the Multiplication 
the two extreams, 1s equal to. the protiuct. of Ie 


two means. , 
'  $04,8,16,' 32, in the Collum of A are Gaol 


mayial roportionals continued, and the. pro-- 

Extrexms 4 and 32, 1s equal to the?! 
yr tee the Mans, 2, and- 16, for, - 4432= 
8x19 28; |S 


9-7 


4% 


$i 
+» - 


Prienc it FR than what Geometrical pro- 
' by Meltiplication ,-- the 


arm will the Logarzhmes (being Arithmetical 


perform by-Addition. . 
favs, be ven four Geometrical peagee: 


Jionals in the Coltum - A, viz. 8, 16, 128, and 


$6, and let their Lo arithmes be $, 10, 16, 
d 18 inthe Collum C; 1. ſay, that as $ "256, 


b 07 zrodegt of tlie extreams is equal-to16 x 128 


pdgft of the means, fo is $+-18 the ſum 


G ithmes 'of the extreams is equal to 


Þ ah ſum of the Logarithmes of. the 
"Therefore, 

q ; Numbers are given to-find the fourth pro- 
ſional, it may be tound by Addition and Sub- 
their Logarithmes, (for, as in Natu- 

ers if you Multiply the ſecond and 
| er,” and divide their by 
E firſt , the Quote will be the fourth pro- 


qortional number & if you add the Logarithmes 


” 
K 
« © 


the ſecond and third together, and from their 
rig the Logarithmes of the firſt, the 
ainder will be the logarithme of the fourtt 


rape onions nymber. 


Fram, 


Elerthere be giren 2, 16, and 64, and let it 
exequized to find a fourth proportional num- 


) Fr As aa which js $12. 


."OV20 © - -— Hraifeial- Arithmetick Chay.) 
©The ithmes of *the given numbers @ 
ER wy, Frey gen Now if you add 12 and 1$ t: 
rc wits Logarithmes of the { 
ie: Foic is 30, (which is the Loy 
Tithme © 192 the ro product ' of the ſecond a 
- third) and if from-30 the ſaid fam of the OS 
—_ you ſubtra, 3, (the logarithne of rhe 
Arſt) there will remain” 27, which is the 'Logy- 
rithme of the 512 the fourth Opera nut 
ber ſought fors + 


124-1 $=30=3=27 
And w % 


"ih | E. 64 1 $12 


WW | 
IV. By what hath been ſaid, you may perceijeW { 
that to natural numbers there may be fitted dingy 
kinds of Logarithmes,but we ſhall pitch only 
that ' kind which were framed by Mr. Bri h 
the requeſt of the Baron of AMerchifton ,. ww *: 
hath choſen theſe Geometrical. proportional”: 
wv. 1. 10.1109: 1005, 10088./ 100000 &c, Tall 
which numb-rs he hath aſſumed the logarithag'5 
following, viz. for the number-1, the logarithm 7 
_ 6.000000, for 10:the logar. 1 .000002, for 10 
the logar: 2;007000 for 1000 thelog. 3. _ * 
for 10000, the log. 4.900000, &c, as 'in til 
following Table. "Mn 


1 00000090 - 
100000000 | 8.000000 ' 

1000000000 | 9.000900 

| 10000000200. 119.000000 . |. 


TR 


Geometrical proportionals, and-the Nambers in 
the Collum B, are the ReſpeAtive logarithmes of 
each of thoſe Geometrical proportionals, them- 
"Flves being Arithmerical proportionals, where- 


* The Numbers inthe Collam A are the ſeries of 


# marated from 


vX 


a the In 


ow 


CY 
T5 is'2 550000, &c. ſo that the Index, or-Chara- 
 &ctiſtick of 1, and of all numbers from 1 to io 1s 
"0. and the charaQeriſtick of 1o,and'of all numbers 
from 10 to:roois't': And thecharaſterick'of 100, 
AS and of all numbers from 109, to 10009 is 2. and 
T iti& CharaReriftick of each nember being an 
TT rey: _ ” Ne 


Xx; 


A 


than the _ of places of ich 
r by it Kgnified doth conlift, a3 was "1 


 Loguidhmes 'of this kind 01 alu 
—__ number of places, 

not to be, one Log. of 10 Wo 
another of Ge. _ but all of them to- he of & 
of 7, OY places. 2 . 


"Ys 
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CHAP Il. 


Of the Genefis or Fabrick 
the Logarithmes. | 


LTTFHE Logarithme of 1 being aſſumed to 
0.000000, and the Logarithme of 1 © Kd 
be 1,000000 , the Logarithme of 105 to be 
2.009990, Ge. In the-next place it will be reque 
fite to, ſhew the way. and, manner of Calc 
the Logarithmes of the intermediate numbers, 
viz. of the numbers between 1 and 10, which ate 
2, 3, 4» 5, &c, and between 16 and 100, which 
are I1, 12, 13» 14, 15,16, Oc. and between 10g, 
and 1009, which are 191, 102, 103,' 104, Gf, 
which to do, obſerve the tollowing Rules, 


- v4 " 
Ss BF dh 


Wee _ EET II ET WE TW" CI no un 4 


1 


If. Find ſ@ many contiqual rpeans between © | 
and 10, till that continual mean which' c 
near} 7, may be a mixt number Jeſs than 24 Yor: 

ant} 


- 4 , 6 p 
F. 
a. . 


= | Chap. J. Artificial Arithmetick; 212 


SY 2nd fo near 1, © that it may have as many Cy: 
+ pbers placed before the ſignificant Fignres of the 
® _— you intend your logarithmes to 
oo con{ſt of places ; But our DireQions here ſhall 
be for the making a Table of logarithmes to 
© conſiſt of 7 places ; wherefore find ſo many+ con- 
"FS tioual means between 1 and 10, till the laſt may 
TY ave 7 Cyphers placed before the ſignificant Fi- 
BY gures of its Numerator , in order , whereunto, 
annex to the number 10 a competent number of 
*Y Cyphers, (viz. 28, becauſe the work may be 
*Y the more exaQ) and extratt the Square Root of 
= & that number ſo enlarged, which being done, you 
2 vill find its: Square Root to be 3.16227 
= 766016837, This being done, annex to the faid 
Root 14 Cyphers more, and extract the Square 
Root. thereof , which you will find- to be 
177827941003892. I - | 
*Apgain annex to the Roct laſt found 14 Cy=- 
r$ more, and extraCt the Square Root thereof, 
much you will find to be, 1.33352143216332, 
08s proceeding ſucceſſively by anvexing of, 
hers, and a continual extraction of the Square 
t, untill you have found a Square Root ; or 
tinual mean, having 7 Cyphers placed before. 


the | opt Fignres. of its Numerator, which 
will be found after 27 ſeveral Extractions to be 
1,0000:001715559, 


So the 3 laſt continual \, r.000000068612 38 
' mens between 10 afld & 1.000000034 31 119 
1 will be found to be / 1.00002001715559 


All which 3 continual means ate lefs than: 2, and 
"Yo tear 1, that there are + Cyphers placed be- 
Fi fore the ſignificant Figures of each of their Nu- 


; {YÞrrators, | — 


as in yhe Collum A, 


"< 


Continual means, 

| 10.0990000000200 
j- 3.16227766016837 
| 1.77827941 003892 
 .1.333521432!6332 
GC. 

1.09 0009006R6 2238 
1,00000003431119 
1,00000001 71-5559 


Jn os  o a_— 


+ —— —— — © Cw rr Ee ore nero > - 


eee 


—— 


B 


their Logarithmes. 


tt 


| 1.20000000000000 
0.50000000090000 
0.25000000000000 
0. 12500000500000 

&C. 
0.,0000000C 29802 322 
0.9090000001 4.901 16! 
0.000000007 405805 / 
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Having found 27 ſeveral means between 19, 
and 1, place them ſucceſſively one under the other 
\ of the follo« ing Table; 
Then make another Collum (B) to contain the 
Reſpective logarithmes of thoſe continual means, 
Ard beauſe biparting the logarithme of any 
number prodvceth the Jogarithme-of the Square 
Root of that number, therefore take the Logs 
rithme of 10, which is 1.000000, and place it 
In the Collum B over ap2inſt -10, then hipart it, 
(raat is, divide it by 2) ard you will hare 
2.c00000 which is the logarithme of 3.16227 
016857 the Square Root of 10, then take half of 
that lJogarithme , wir 
v.250020 , and place it for the Ilogaritime of 
.778279410, &c. the ſecond mean proportional, 
(er Square of Root of 3.1622797660, &c.)And ſoby 
continual bipartition , you will at length 
tht 0.0000000074505$0, willte the logarithay 
of the laſt continual mean, viz. the logarithme 
of 1,00000G0171 559, 4s in the following Table, 


0.500000 which | 
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ol ' 
ry fl, Any Number whatſoever being giver, how 
; . tomake the Logarithme thereof. | 
0s, * 
nm, . When it is required to make the Logarithme 
2s of any number, extra ſo many continual means 
”; © betweenthe given number and 1, until the meant 
it ich cometh neareſt 1, may be a mixt number 
ne than 2, and ſo near 1, thatit may have «5 Cy- 
.6 placed before the ſignificant figures of its 
{of © Nomerator , which being done, you may eaſily 
: © ind out the Logarithme of that continual mean, 
of I by help of the foregoing Table ; and then by dou 
a} I fling, and redonbling the Logarithme of the ſaid 
\by & Mtigual mean, as many times as you found 


wntinual means by. extraftion, ſo ſhall you at 
kſt have the Logarithme of the given number, 
You may make the Lozarithme of any number 
#harſoever by this and the laſt Rule, 


F832 


As for Example. 


"Let us pitch upon the number 2, and make 
Is Logarithme. 

To do which, annex to the number 2 a com-. 
petent number of Cyphers, viz. 28, and extrat 
the Square Root thereof, which you will find ro 
be 1.41421555237309 for the firſt continual 
mean, to which ſaid mean annex 14 Cyphers 
22 ||more, and extratt the Square Root thereof , 
61 |Fand ſo proceed , by annexing of Cyphers and 
05 \{ftratting of Roots, till the neareſt mean pro- 
portional number to 1, may have ſeven Cyphers 
in Placed before the ſignificant Figures ofits Nume+ 
Yr, which after a3 ſeveral ExtraQions you 

Q 2 Wil 


— 
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will find to be 1.0000000862958. 

Then to find out the logarithme of this cons 
' tinual mean, ſay by the Rule of 3 Direct, 

As the 1 -gnificant Figures of the Twenty fifth 
mean proportional in the foregoing Table, »jz, 
 6862233g a ; 

Is to its reſpeftive Logarithme, -29802 322, 

So are the lignificant Figures of the laſt cons 
tinual-mean* found between 1 and 2, Viz. 8262958, 

Toits ReſpeQtive Logarithme 35885571. 

Now if you prefix before the Logarithme laſt 
found 8 Cyphers, it will be 0000000035885571, 
which being doubled and redoubled 23 times 
(becauſe there were 23 continual nzeans found be- 
tween 1 ard 2) there will at laſt be produced 
0.39102998797568, which is the logarithme & 
the number 2, which was &equired, but becauſe 
we intend the Table of Logarithmes to conMſt but 
cf 7 places, and becauſe 2 nines follow the ſixth 

lace therefore make the Figures 2. to be 3 and { 
all the logarithme of 2 be o 301030 cancelling 
the following figures as ſuperfluous, 

The Logarithme of 2 being found, you maj 
eaſily find the logarithmes of 4. 5, 8, 16, 20, 25. 
32, 49,50, 64, Ee: by Artificial .Mulriplication ©, 
and Divition, which 1s by adding and ſubtrat-l 
ing of : ogarithmes; for. it you take the lag; 
rithme of 2 out of the logarithme of - 10, thers 
will remain the logarithme of 5 and the log 
rithn:eot 2 Doubled gives you the l ogarithmed 
4, then add the logarirhme of 4 to the logarithn 
«ft 2, and you have the logarithme of 8, and totl 
Iagarithme of 8 add the logatithme of 2, and 4 
gives you the logarithme of 16, and the log 
rithme of 5 added.co the logarithme of 4, gel 
the logaiithme of 20, and the logarithme of 

- double 
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poſſeſs, as in the following Table. 
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"doubled , gives the Logarithme of 25, &c. 
* Jn the next place you, are to' get the Loga- 
Fithmes of 3, 7, 11, 13: 17, 194233 29, 31437, 
#1, 43» 471 $3, $9, $1, 6771, 73, 79, Bo, 9 
LA by hetÞ of which all the relt may bz Cate? 
ted. | ſe 
» IV. The firſt figure of every logarithme, which 
4s ſeparated from the reſt 'by a point or prick is 
'yery properly called the Index, or Characteri- 
ſtick of the logarithme, which ſheweth the Na- 
ture of the number by it fignified,” v;z. whether 
't be poſitive, or Negative, and if poſitive, of 
"what number of places,it doth conſiſt, and if ne- 
pos what place ob the Decimal Frattion the 
; | figure of the number by it ſignifyed, fhall 


4 Fi 


_ 46768, {© 4670134 
24h y 4676.8 | 3.670134 
.-* 457.68 :]. 2.6701 34 
.-* So the loga- | 46.768 [ © 1.6701 34 
” rithme of, © | 4 4:6768, ' $2; 0.670134 
T. .46768 = | —1.670134 
Ex ; | 046768 — 2.670134 
FH 0046768 3.6701 34 


1..00046768} z—4.670134 


' Whereby: you may perceive that the loga- 
rithmnes of abſolute and defective numbers are 
the ame, only the CharaQtriſtick of a defeCtive 
number is marked with the note of defection, 
for the logarithme ofthe abſolute number 46758 


if 15 4.6701 34, the CharaQeriſtick 4, ſhewing the 


nomber by it ſignifie4to confilt of 5 places, 


ney. 45s already faid in the fourth Rule of rhe ſe- 


Q.3 cond 
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cond Chapter , and the Logarithmeof the -mixt 
number 46.768 is. 1.6701 34 which is the ſame 
with the farmer, only the CharaQteriſtick is 5, 
which ſheweth the 7ategral number by it ſigni- 
fied, to conſiſt of two places, the reſt beinga de- 
cimal Fraction. Likewiſe the Logarithme of the 
Decimal 46768 15--1.67o1 34, which'is (till the 
Fame with the former, only its CharaQteriſtick 
being marked with a note of defeftion ſheweth 
it to be the Logarithme of a Decimal FraQtion, 
and becauſe-the CharaQteriſtick 'is—1, Tt ſhew- 
eth that the firſt figure of the number by it ſig. 
nified | doth poſſeſs the firſt place of the Ded- 
mal, or -place of primes : Again the Logarithme 
—46703 is ſtill the ſame, andif you look for 
it in the Table: of Logarithmes, not [regarding 
the Index, you will find it to be the 'Logarithme 
. of 46768, but becauſe its /ndex is defeQtivg, 1 
conclude it to be the Lograithme of a De 
and becauſe the Index, or Charaſteriſtick is -4, 
therefore I conclude that the firſt Figure of the 
number ſignified by it, 'muſt poſſeſs the fourth 
Pace of the Decimal, wherefore place 3 Cyphen 
before it, and you' have .o00 -6768 for the Deci- 
mal fignified by the Logarithme—g.6701 34. This 
being well underſtood, the reſt will eaſily be at: 


tained by the following Dire@ions, 


_ 


h.04 
. 
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CHAP. IV. - 
Of the Uſe of the Table of 


Logarithmes. 


IE uſe of the Table of Logarithmes is two- 
| fold, viz. Firſt, To find therein the loga- 
fitame of any given number, or t0 find the 
,number appropriated to any given logarithme. 

Secondly, To reſolve diverſe neceſſary pro- 
'bles in Arithmerick , Geometry, Trigonome- 
try, Aſtronomy, &c. 

Concerning the firſt of theſe, I ſhall not med- 
de, becauſe our Limits will not afford ſufficient 
room toinſert a Table - of Logarithmes, and the 
Tables already publiſhed by others are ſufficiently 
explained, in that point as Mr. Briggs, Mr. Gunter, 
Dr. Newton,Mr. Wingate, \\r. Norwood, \'r. Phillip:, 
&e. Every one ſhewing how by their own Tables 
to find the logarithme , of any number, or the 
number to any logarithme, therefore 1 ſhall 

roceed to ſhew their uſe in Arithmetick, 4:. 
'tow-to Vultiply, Divide, and Extra&Koots, &c. 
thereby, And Firſt, 


To Multiply by the Loparithmes, 


In Multiplication by the lozarithmes there 
are 3 Caſes, viz. the Charatteriſticks of the 15- 
garithmes of the Factors are cither both aftir- 


Q 4 macive 
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mative, or both negative ; or elſe they . are 
one affirmative, and the other negative ? 


I. Whep they-are both Affirmative. 
When the CharaRriſticks of the logarithmez 
of the FaQors are both Affirmative, then the 
ſum of thoſe cho is the logarithme* of 
Ig 7 1 - 2. 


Examples. 


Multiply 34 — —Jog. 1.531479. 
by 26 —log. 1.414973, 


—__ I ——— ow 


as 884 — log. 2.946452 
Multiply 28.86 — log. 1.460296 
'' by * © $9 log. 0.949390 q 


ProduQ 2568.54 log. 2.499686 


Note that if yon carry 10 to the Charadterj 
ſtick, it is affirmative, as in the laſt Example, 


# 


I. When they are both Negative, _ 

When the logarittimes of the Fa&ors hart 

their CharaQteriſticks both Negative, or 

fetive ,* then the fum of their logarithmes 

the logarithrhe of their produR, the ſum of ther 
'Charadteriſticks ''being alſo negative as ip 
following Examples.” 25 7, 


Multply -004 log.— 3.60 2060 
& a ON -—— — J10g.—2.301030 
| | OE TS 


Produ is ,cooog 
"RE . 5 * of 


P , - - 
a ad. Le. — Ald. rn” oooh —_—_ Wt a —_ T ww Oo. 


2.73 
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log.—2,397940 
—log.—1.623249 


Multiply .025— 
by ae 


— ——— —_ 


Produtt is .01050- log.—2.021189 
Multiply .093 —— —log. — 2.968483 
by 058 ————log.- 2.763428 


— _——_—_—_— —_————— 


Produc} .005394 ——-——10g.—3-731911 


© And here note, that when you carry ten to the 
CharaQteriſticks it is affirmative, and muſt be aba- 
ted out of their ſum as in the two laſt examples - | 


IiI. When they are Heterogeneal, vjz. the 
' one Affirmative, and the other Negative. 


When *'the Charaferiſticks of -the Factors 
arethe one Negative , and the other Affirma- 
tive, then add the logarithmes together, and: 


"when you come to the Charadteriſticks , | take 


their difference, and -place it for the CharaQte- 


riſtick of the Produ@;, makigg it either rma-- 


tive or Negative, according to the affetzon of 
that wherein lay the exceſs ; and here note, that 


.if you carry any thing to the | CharaQterifticks, 
it is Affirmative, and muſt be added to the afeirs 


mative charaQeriſt. As in the following-Examples. 


'Multiply 348 — — log. 2.541579 
'' by © \64'— -——log.—1.806180 


—  - —— OO — 


Produft 222.72——-——log, 2.347759 


Multiply 348 —— — — log. 2.541579 


\ by: 0064 ——--—log.—3.806180 


— 


— >  — 


Produc 2.2272 ——_—]0. 0.347759 


Mul- 
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3.48 — —log. 0.541579 
'> 0054 — —log.—3.346180 


——_—— 


222 
Multiply 
by 


Produſt 022273 — — log.—2.347759 


Multiply 3562 ——- — log. 3.551693 
= ,008 —— — log. - 3.903089 
Produft 28.4956 ————lop 1.454782 


# 


+» WH ONS. £ 
Diviſion by the Logarithmes 
1.47 ſubtrat the Logarithme of one nutt- 
| ber out of the logarithme of another 
-js the ſame (and produceth; the ſame effe&} 


with Diviſion in-}Natural Numbers, the Logs 
rizghne remaining being the Logarithme of rhe 


Quotient 
W. In Diviſion by the Logarthmes there ate 
*three Caſes, viz. Firſt, when the ChargQeri- 


ſticks of the Dividend, and of the 'Diviſor are 
both Affirmative : Secondly. when they are both 
Negative. And Thirdly, when they are Heterq- 

. geneal, viz. the one Affirmative, and the other 
Negative. Qf which in their qrder, 


I. When 


Chap. ;.Þ £ 


$ 
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© 


1, When they are both Affirniſitive. - 


+ I. When the Charatteriſticks of the Divi- 
dend, and of the Diviſor, are both Affirma- 
tive, then if; yoo -fubtra& the-Logarithme of the 
Diviſor out of the logarithme of the Dividend, 
the remainder will be the logarithme of the Quo- 
tient. And if you borrow 19 trom the Characte- 
liſticks, it is Aﬀermative. | 


Examples. | 


Divide 463 -—— — log, 2.670246 
by '  12=»————log.-. 1.079181 


Quotient 39 -——log. 1.591065 - | 


Divide 144 —log. 2.158362 
by 6 Aa1log.' '1,204120 
Quotient 9 —log. 0.954242 


Theſe Examples are ſo plain that they necd 
"No Explanation, 


II. When they are both Negative, 


IV. When the CharaQteriſticks of the Diyi- 
dend, and of 'the Diviſor , are - both Negative, 
#ubtra&t the Logarithine of the Diviſor from the 
Logarithme'of the Dividend, and the Remainder 
&% the Logarithme of the Quotient, and: if you 
borrow 10, it muſt be paid to the /ndex ' of the 
Diviſor, affirmatively. | 


E xamples, 
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? Examples 
© "Divide 48 ———log=i:681241 


. 01) by ©. 12———-log-. 1.0791g1 


. 
——_ ww 


Quotient .4 —— log. 0.602060 


Divide .036 —log,—2,556303 

is) ww. - 8 —log.—1.255272 
Quotient .2 -— log.—1,301031 

- Divide ' .1 gs —log.—1.193125 


(3) by. | 39 ——--log.—1.:591064 


— 


Quotient .J4—— ——log. 1.602061 


Divide O19 1-—-— log,—2.232996 
ls) of - HH -— log, — 1.954242 * 


—_— 


Quote ,o19———og,—2.2787 54 


The firſt and ſecond of the foregoing Exam- 
plesare calily underſtood, .and as for the third 
and fonrth, all the difficulty therein is cauſed by 


borrowing 10 at the next figure to the Charedte-Y. * 


(2 


riſticks,' as in the-third Example, in ſubtrafting 
Fout of 1, Now:'to make g90d the. 10 horrow- 
ed, I pay 1 tothe Charrtteriſtick of the Diviſor, 
and becauſe - the ſaid r- 18 affirmative , © and the 
faid '\CharaQeriſtick nefgative , therefore ſuþb- 
rrakt-it from the Characteriſtick - of -the divi- 
ſor, and there remains nothing; « wherefore' 7 
take (0) out of the Charafteriſtick of the Divi- 
'dend, and there remains —1 for the — 
i 


Chap; y . % 


1 


- 
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ſtick of the Quotient, The ſame is twbe under- 
ſtood in the fourth Example, and in all others of 
the ſame Nature, . 


A General Opfervation drawn from the third and 
fourth Rules foregoing. 


V. If when the Charadteriſticks of the Divi- 
dend and Diviſor be Homogeneal, (that is, both 
affirmative , - or both Negative) the CharaQeri- 
ſtick of the Diviſor is greater than the Chara- 
ceriſtick cf the dividend, then in this cafe ſub- 
trat the charaQeriftick of the Dividend out of 
that of 'the Diviſorh placing the remainder for 
the characteriſtick of the Quotient,- changing 
its ſign, viz. if it be affirmative, make it nega- 
tive, and if it be negative, make it affirmative. 
Remembrinp the Directions under the laſt Rule 

; When you borrow from the Charatteriſticks, 


Obſerve the following Examples, 


Divide - 6.4 — ——log 0.806183 
vw &)- by $o— ——log. 1 90309) 


— ————— 


by -- Quotient .c8——— log. = 2.903090 


ng - Divide 6.4 ——— log, 0.806180 
wll (2) by 800 —— log. 2.903090 
v1] Þ& PIE Ree 
2 Quotieat. 008 — —log,— 3.903099 
| 


Ti Divide 6.3 —— —log. 0.799340 
1h (3) by. 78935 — — log. 1.896251 
vf | —_ | 
Quotient 08 ——:— log. 2.903089 
Divide 
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' Divide 75, — — log. —1.855061 
(4) by JQyoig —-—— log. 3.176091 

Mm 


—— 


Quotient 500 —— — log.—2.698970 


| Divide .64— 
(5) by os 


log.—1.8c6185 | 
—IJog.— 3.993099 ( 


Quote 85=-—— log. 1.993099 


Divide 16,56—— — log. 1.219:69 
(6) by qg69—-——log. 2.662758 
Quote .0036 ———log,—2.5563c 2 


JI. When they are Heterogeneal , iz, the 
one Negative, the other Affirmative. - / 
VI. When the Chiradteriſticks of the Dividend 
and the Diviſor are Heterogeneal, proceed as in 
the two firſt Caſes, till you come to the Chara- 
Qeriſticks, and then- inſtead of ſubtracting the 
one Charatteriſtick from the other, add them 
together, ſo ſhall their ſum be the charaQteriſtick 
of the Quotient, and it 1s of the: ſame kind with 
the Charaderiſtick of the Dividend. | 
But here note that when - you borrow 1n at 
- the next figure to the charaGeriſtick it muſt be 
paid to the CharaQeriſtick of the Divifor Affr- 
matively wiz. If the charaQteriſtick of the Diviſor I a1 
be affirmatively, then add 1 to it ro that you bor- If fi 
rowed, and if it be negative, ſubtraft 1 from 
it. As in the following Examples. 


8ESTERSSD OOrPpPaSs=n9sftoT 


Divide .144 — — log.—1.158362 
RF. 12 -= log. T&79181 


—J- a - —— 


Quote N12 —— - log, -2,:- 69181 
Livide 
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Divide 64 —— — log. 1.805180 
(2) by Jo8 ————log. —2.903090 


—— — 


| Quote 800—s ——log. 2.903090 


Divide i urns nn log. —1,8061$0 
(3) by $00 ———log, 2.903090 


Quote ,5008— — log.—4.903999 


In the ſecond - of the foregoing Examples 1 ' 
borrow 1 (in the place next theCharaQteriſtick) 
by "I - 9 out of 8, wherefore to make 
it good, I ſfubtrat 1 from —2(the charaQteri- 
tick of the Diviſor, )becauſe it is Negative, and 
the remainder which is 1— I add to 1 (the cha- 
mteriſtick of the Dividend) and their ſum is 2 
for the CharaReriſtick of the Quotient which is 
Afirmative , becauſe the charaQteriſtick of the 
Dividend is Affirmative. 

'And'in the laſt Example, I likewiſe horrow 1 
from the charaQteriſtick, wherefore to make it 
good, I add 1 to the CharaQteriſtick of the Di- 
viſor, (becauſe ir is affirmative} and that makes 
It 3, which added to —1 (the charaQteriſtick of 
the Dividend ) makes —4 for the charaQeriſtick 
af the Quotient, which here js negative, be- 
cauſe the charaQeriſtick of the Dividend is nega- 
tive. 


Other Examples for Exerciſe may be ſuch as fol- 
low, 
Divide 648 — — log. —2.11575 
by =.Jz356—-—log, —1.556303 
Quot: 1800 ——--——log. 3.255272 - 
Divide 
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Divide 6.4 — ——log;. . 6.806180 
by .08 — log.— 2.903699 


E- 228 | 


Quote Yo— log. 1.903090 


Divides 6g — — log. 1.832509 


by 08 —log.— 2.903090 
Quote $859 ——— —log. 2.929419 
CA F. FL 


EFSSOt »t To os HP wo... 


To raiſe the Powers of Nums 
bers, 972. to' find the Squark 
Cube, Biquadrate, or Squa 

red Square, &c.of any num 

ber. Alſo: to Extract the 

Square, Cube, - Biquadrate 

&c. Roats of any Numbe 

by the  ogarithrnes, 


ad wp —_—_— 


I. Y the thire.Setiou of the Second Cha 
ter of this Bool: it is cvide! ne , that if you 

add the Logarithmes of two numb rs together, 
the Sum wil be the Lt ga:ithm:2 of their Pro- 
. duct 


5} ups Anti fetul Hrithrurtato hn. £29 
dut; And by the firſt and fourth Seftions ofthe 
|h Chapter of my Decimal Arichmerick, it aÞ- 
peareth that any number multiplyed by. jt. ſelf, 

oduceth its Square, wherefore if you double 
fot mukiply by 2) the logarithins '&caby- nt- 

r, it will produce the logagithme of its Square, 
which if daly conſidered you will find that to 
Fquare, -Gube, &c, any number, is nothing elſe 
but ro multiply the S—_ _of the given 
mrs by: the Tndex- of the- Phwed! your Wwonld 

A raiſe it to, 032, IF you would find the Square of 
any number , multiply the togarithuie- clictgoF 

"& by 2, fo ſhall the produ@ thereof be the Loga» 

rithme of its - dt yer you woutd:find' The 

Cube of - any number j multiply its. Jogarithws 

by 3, and the produ& thereof will beithe: Loggs 

W'tithme'of its Cube ; ''and if you wotldfind the 

"YI fiquadrate of any fiumber, mbkiptp its rLogey 

rome by 4, an it will: produoer the: i Logar 

"JF fitime of -its Biquadrate,- &c, Agin the follows 
124 ing; Example. 1971, -LL019 


Let irs be. required fo find the! Square -pf- 1 2: 
ny © The Logarithihe of 12 is 1079181 
W | | 4 


te... 


e 2.758362 


- Which being myltiplyes by 2, produceth' 
158362, which is the Logarithme of 144, viz .' 
o $quare of 12, 


4 


her, | be Rn Avain | 


 , Chap. 6, 
Again let it be required to find the Square of 

94+ 
The Logarithme of 94 is —— 1.973128 
5 * ; , 1 
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3 | Ft 

Which -- being” multiplyed by 2, produceth 

3: 9462556 s which is.., the garithine of 8336 
isthe Square of 94» Y 


=. But-/if the charadteriſtick of the logs ii 
rithme be negative, that is, if the. given on 


ber, whoſe re Cube , 
You | would Cad Sobe a Decimal ay ge 


that in: OY ying the next figure to "he On ry 


_ OR borg in nin 
are affirmative, an are £0. be dedutted out' 4 Fr 


the Produtt of the negative Charadteriſticks. ,, 

Obſerve the ſeveral Examples following 

Whatis the Square of .7 log.—1.845c 
7 


—— | — , 


Facit .49 log,—1.6g01g 


'1 
4E; 
Rd 


What is the Square of .og log. —2.95 
| 1; 


Jt. 
tt 
To. 


_ ——— 


Facit; 0081 log. —3.g0t 
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What is the Cube of 12f— log. 1.079191 
,—_ - 


Facit 1928 for I2XI2x12=1 728 log; 3.237543 
What is the Cube of oF | CC log,—2.698970 
| - 0 


fadit.000 125 for,052058-052=200125 log-—4. © 9 89 10 


What is the Biquadrate of 9 ?—log. 0.954242 
-« ay p 


hs Lt IO he 


Thadt 656t for gxgxgxg=65 ct log,- 3.816968 


b _ is the Biquadrate of .o$? log,—2.903096 


& 02004096 for.o8x .948.x03x08 | 
004096 whoſe logarirhme is —- 612360 


W lat is the Eft Power of &? —log, e770 


ans Þ 


# 5116=S6nh1616 ———log 3.899755 
{The like is to be obſerved of all others, 


(0 Exrral the Square , Cube , Biquady att ; 5 &c, 
Kors of any given number; by the Logarithmes. 


| I. From a due confi deration of the firſt 

tt » of this Chapter, it may cafily be perceiv- 

Q4, that 

To Extra& the CobeRoot of any number is to 

rt (or divide by 2) its logarithme, ſo ſhaly 
2 thap 


"2j2 * Artificiat Arithmetitk. "Ctiap4 
" that. biparted 1oparithme be the logarithime FT 
the SquareRoot deſired. | 


= 


J o — . _ . * + Q - ”. " 

£70880 CoD Exonple.” > 8 C et 
"—_—— mY . ET TUT®S > 6 1 14 
"Let if be required tExtradt the Square Root aff 


E 75832 ow 


Q -; x 


© . 1 & So , 02 tl 

 U=75332 m— H 4.8798 
0D all. foto fra. of :: 220008 

Co / 22275.3% -—  Tog, Biparte 2.43998 Le 


Lertit be required. to. find the S5uareRoot of 4hlh;i:: 


-=4499=——>" Ji log.: 3-652) | 
2 


- of l 


o=67 | log. Biparted 1.8266 y4 
Ba 0 SL ww | 
.-.lu the firſt of theſe Examples the logaritht 
of 75832 is 4.879852 which being biparted(F6 
divided by 2 gives 1:826074 for. the logarit | 
'of (275%7) the Root required. Ye 
' Andin the ſecond Example 3.652149 (the 
ricthme of (4489 being . bipaxted gives 1.82M 
7 the -logarithme of (47) its Square Root, 
Sq.will the. $quare:/Roat - of 36783 be found 
be ig91.789 fere, andthe Square Root of 338 
wuyll be 62.17717 fere,., And. the Square Root 
'$5 witl be found t6 he 9.5468," cc. .M 
To extra&t the Cube Root of any number 
to.tripart (or divide by 3) its logarithme;'W 
hall this triparted logarithme he the logarith 
"of the Cibe. Root required, | 
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MI, —_ 


0 LV 


E xamples. 


Aſie it ve required to Extraft the Cube Root of 
Vo 04 YO, : 
he Cube 157464 CI $1994" 


3x. o) 


Wo fart lager rafiparted 1.732397. 


a rit it 4 required to' find the;Cube Rdot:'of: 
Ng 100s ages. 


Mite Cube '187237601580339-log SEE 


OD = ——— 


"47299 —its triperwds-3, 475746436 


| the krſtiof theſe Ex where: it '13.re« 
tho {to extract the Cube of I 57464, its 
d (pen. is $:199181 which hg did by . 3” 


d for its rhird. part 42732393 / whioly is the; 
"Wexithme of (5 +) the Root of *357464, 
1e tic > was required. And the:ſamer is'to* be ob- 

in finding the. Cube-Rootof 187315hSor g- 


"W 2g by che Logarithmes; or, if any -dtber;p0-: 
14 Wfenumiber whatſoever gm pct a os. 
;Jptonin Haney | hari erink 


| kt Cube=$ mien hog, 0:993090. 

er 

pl 

, "We Cube L256 —— — its log. 2.296916 
: F2Y 2) — . 

» I 

j _—_ — — -- it; lo. 0.9 


=, ha a its tos. 0.391939 


+4 


R 3 | The 


234+ Artificial Arithmetick . . Chap, 4, 
The Cabe 1 $625 — its log. 1.193820 
/6,=2-5 ex mnymnner—ity log. 0.397940 


To Extraft the Biquadrate Root of any gi 
£2 number, do'thus, viz, 
40-yar—wam Bj- yy logarithend ; and di | 

| as Root of « it by 4, 10 he 

Fee: 27 thread} be the loyrities 
by the biquad. Root required, « 
in the-following Example. jd 


Let it be required, to extra the Biquadr; 


D7J7_L_— EMC” YC I TCECT 


* 


- _*Root'of 256. 
Biquadrate number given 256—its log. 2.4082 


4—= 
Its /:biquad.—=q--l-—-— its log.'0.60x 

Ls ms AI biquadrate numb, 
viz. 256 is 2:4908239 which being divided by 
_ 0.602059. for the logarithme of (4) t 
| e Root yequired. 

Tnlike manner if you would extra the Ro 
of the fifth Power qf any number given, Di 
its hgerithme 'by 5, 10 ſhall the! Quotient, be t 
logarithm of its Root. - And: if you, would find 
Root from the ſixth 'power of any': Number, 
videits logarithms by 6, and the Quote is | 
logarithme of. the Root deſired, &c, 


IV. But here youare- to obſerve in Extradl 
: | the Square, Cube, Bic 
To extratt the Square; -- drate,-or any other Rt 
Cube, &C. Roots of nes of a negative number; 
gative aumbers by the decimal by the logeri 
Logarithmes, That if you cannot ere 


LE 
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divide the Index or Charafteriſtick; of: the. Jags- 
rithm wictiout the remainder , then, 'add- to the: 
fid CharaQeriſtick ſo many units till-:it. may ;be 
dvide without any remainder, and place the 
Quotient for a new Charaeriſtick, . (belonging, to 
the Root;) Then look how many andy; you lent 
' tothe CharaFeriftich, | and: eſteem them: ſo many 

tens to be prefixed to the. logaritbrictsoal. figure 
immediately following the Charefteriftich, then 
proceed to- finiſh the work, ſo ſhall this new /o» 

© 


chme be the i the Root: required, 
ich will alfo be negative; ['*:s 


Examples. follow. 
What is the Square Root of .144 


Square given=.144 —its log.—1.158362 
fl 


ks /q.=-37947— its log, bipa = 1.579188 

What is the Square Root of .00324 + 

Square given=,00324-———-—log.— 3.510545 

Its /q.=,05621 log. biparted. 2.755273 
What is the Cube Root of .ooog12 


> —_— ———— 


Cube given=.000512 — its log. — 4.709269 
þ Wed 


Its /c—.05 — its bog triparted — 2.90303g 


In the firſt of theſe ples, where it is re- 
vired to Extra® the Square Root of .144, its 
login, is —1.158362, which (according to the 
ray UWird Rule) I ſhoy bipart, (or divide by 2) 
"ut 4 An 
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And becadſeits RL ) ca-: 
not” be evenly divided by 2, 1 increaſe -it by an 
unit, and'it/ rakes 2, then will the Quote be —1 
for the ImdeZof the log. of- ithe ' Root, then do I 
procee@'to *the - next: figure to the  Charatteri- 
Pick whicti is" 1 , ' and becauſe” 1 added 1 to the 
Charatttriſtick, therefore'F increaſe the next Fj. 
grere*by adding 19 toit.' (or pronting 1 before 
K) and then 1s it 11, 6. So 

of the" Rout to be —1.575527R,' Vit $37947- 

. And'in the third Example, where it is requi- 
red to find the Cube Root of ,000512, the Index 
of its logarithme is —4, which cannot be evenly 
divided by 3, therefore- I add 2 to it to make it 
6, and the _— is — 2 for the Index of the 

arithmeof -the Roor, then'becauſe 7 added 2 to 

the Index — 4, therefore / increaſe the next Fig 
wit'with 2 rens; making it 27:&c. So is the 
Cube Root required found to be os, 


$ 1 2003, 


40 Be: wu n+ bet 4 " A CIR ts _—_—_— 4A i _—_— 
W 


[ 


* Ez 
4t > #4 4s a Ms w * % 


find the logarithms. - 


« 


Ow  o=.scconm oo cw 


' FF MM. A. _ £43 _.. Sa $5. £ . 


wt 
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Obferoe' the like 0, extratting of an! other Root. 57 
Otherwiſe , you may make uſe if the following 
T, able, | Q. & | 


. 2 A B 


Menl—2 — 3-—-4—; | —1 
SL.L—-6—7T — 8—9-10] —2 
—_ _3— 4 —6 | —1 

09 S7=8—g—19—11 -12 | —2 


— 


FO .'49%. 30.20. 10. 9 


The Uſe of the foregoing Table. 


In the foregoing Table the Figures 2. 3. 4: 5.6. 
placed on the left hand, are in the Indices of Po-- 
yers, whoſe Roors are required to be extracted, 
or they are Diviſers by which to divide the 1o- 
gerithme of any given power , in order to find 
out its Root: As the number 2 (which is the 
uppermoſt.) is the Diviſor for finding the. loga- 
rthme of the Square Root of any number : And 
3 the Diviſor far the Cube ; and 4 for the Bi- 
qualrate, &c. The Figwre placedbetween the per- 
No! | pendicular 


* 
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pendicular line, and the ſeveral lines of con- 
neCttion, and under A are the Charefterifticks of 
the logarithmes of Negative or Decimal Num- 
hers, whoſe Roots are required to be extradted; 
And the Figures placed on the right hand of the 
perpendicular line under B, are the Charatter;- 
fticks of the Logarithme of the ſeveral Roors : And 
the numbers at the bottom of the Table , »iz, 
50,. 40, 39 &c. are the numbers to be added, 
or rather prefixed to the firſt Figure of the logs 
rithme next the Charatteriftick whole Negative In- 
dex is found in the ſame ſeries or Collum even 
with the Diviſor, &c. 


Example. 


Let it be required to-extraQt the Cube Roos of 
405224, | 


The Logarithme of the given Number is 
—1.60769g51. 

And the Divifor whereby to extraft the Cube 
Root is 3, Which find in the foregoing Table on 
the left hand ; then on the right hand of its 
line of connettion , - I find the Charatteri/tick of 
the Logarithme — 1.607695 1 which is —1, and juſt 
againſt it on the right hand under BI find —1 
for the Charatteriſtick of the Logarithme of the 
bor, and in the bottom: line: under the ſaid —1, 
in the ſame ſeries, I find 20 which is to be pre- 
fixed to the Figure in the 'Logerirhme * next the 
Charatteriſt ich, Kee. and having finiſhed Diviſion, 
1 find the Logarirhme of its | Roar to be —1.8692317 
which is .74. | 

80 \if the Logarithme — 6.418426 were to be 
divided by 4, Firſt find the Diviſor 4- on by 


—_ - 


5 7 *?. PO ATW...  *» + 
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left hand of the Table,and find the Charaferiftick 
—6, behind its line of conneRion juſt againſt 
which on the right hand of - the perpendicular 
line you have —2 for the Index or Charatteri- 


. ſtick of the Quotient ; and at the. bottom, jjuſk 


underneath—6 you. have 20, which being added 
tv (4) the —_—— of the Dividend next the 
Charatteriftick makes it 24, in which the Divifor 
3 is containeds times, &c: See the work. 


Biquad. propoſed. .00000262097-—log, —6.418426 


4 
The y/ (4)= 049235-— —— bg. —2.604606 


a_ — — ——  — 


CHAP. VII. 


Of the Uſe of Log. in Com- 


parative Arithmetick. 


PROP. I, 


Having three Numbers given, to find a 


fourth proportional. 
His is nothing” elſe but the” work of "the 
Rule of 3, and it may be thus performed, 


Viky 
Add 
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Add the Logarithme of the ſecond and third: 


dlumbers together, and tromr their ſam ſubtra&t 


the Logarithme of the firſt, ſo ſhall the remainder. 


be the Logerithme of the fourth-, as in-the fol- 


Towing Example. 12, 
\ The 3 given numbers are 3, 24, and: 108 unto 


which it is required to find a faprth propor-: 


tional. 
SE 28. p40 4 864 
The Operation by the  Logarithmes. 


AS 3——itS log. .-——— ————0.477121 
Is to 24 its log, ——— ———— 1.380211 
So 108 its bog. RES —_ 


—— 


The ſum of the 2 laſt by. is + 3.413635 


From which if you ſubtra®t the i + 

. of the firſt, the remainder js $7730 5'+ 

hich is the Lorrirhae of 864. the fourth pro- 
portional required. ; F509 

The former work may be ſomewhat ſhortned; 
if inſtead of the ZTog. of the firſt you take its 
Complement Arithmetical (which is nothing 
elſe but to ſet down what every Figure wants of 
9, till you come to that next the right hand, and 
then. ſet down what it wants of 10) and then 
add them all z together, and cancel the firſt #;- 
xre of the ſam on the-left *hand; and then will 
thre ſum be the Log. of the Anſwer , as will ap- 
pear .by working the foregoing Examples, 


As 
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Comple. Arith, of its bgq.—9.522899 
AS 3 ple. Lobos We p 44 


Is to 24 —— It log. -— 1.380211 
So.is [108 —It$ bg, ——— -—— 2.033424 


—  —— 


— 


To 864-—-Its log, ———12.936514 


FR O- 8... lt. 


Between;twa Numbers given to fd a 
| ' mean proportional. 


' When the Zo2arithmes of the numbers pro- 
pounded are homogeneal, iz. bath Affirma- 
tive, or bath Negative , add [them together, 
then bipart that ye ſum, © have. you 
the Logarithme of the mean proportional . re- 
quired, which.'Logarithme ſo found is of the fame 
kind with the Logarichmes of the number. given 


- Let. it be re njred to find a mean proportional 
between 18 and 6, | 


18 log. 1.25527 
6——— log. ©7781 5 


2)2.02 342 


_— — 


10. 392-log. 1.01171 - 


In this Example the Lgarithnes of 18, and 
6 being added together make 2.02342 which is 
the Logarirhme of 108, and that Zygarithme be- 
ing divided by 2 (which is the ſame with ex- 
tracting the Square Root of its ſignificant num- 


ber, 
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ber, asin the third Rule of the fixth Chapter) 
the Quyotient is 2.02342, the Zogarithme of 
10.3 92 which is the mean proportional requi- 
rod, © 


Example 2. 


Let it be required to find a mean proportional 
between .018 and ,006, ug 


. 
18 its log, ——— 2-25527 | 
006 its log, — —— ——3.7785 by 
— - tl 
| 2)—4.03342 i 
.010392 log, — 061 


11. Bot when the Charalterifticks of the Zoge 
rithmes of the given Numbers be Heterogeneal, Il | 
viz, the one Affirmative, and the - other Negs. WW an 
tive ; add the Lopgarithmes together as before, 
till you come to- the CharaZeriftick ; then fubs 
traCt the leſſer Charateriſtick, out of the' greater, 
(according to the third Rule of the'fourth _ 
ter,) which being done, bipart | the Logarith- 
metical production, ſo ſhall the Quote be the 
Logarithme of the 'mean proportional required, 
which will always be of the ſame kind with that 


| Loegarithme of the given Numbers, whoſe Index 


is greateſt, as in the following Examples. 


Example; 
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Example. 1. 
What is the mean proportiohal between 36 
and .z ? Facit 4:2427- 


£367; 1.356302 | 
Here the Zog. of 3 is £_ = 


Their ſum is .. © 2) 1.255272 
which being divided by 2, gives) © © 
the Log. of the me. prop. which 1.627636 
js the Log. of 4.2427, | 


_ 


Example, 2. 


' What is the mean proportional between 12 
and 75 ? Facit 3. n 
Th : I2Y ; 1,079181 
" off «Fi ; yas 
Their ſum is 2) 0.98, 242 
which being divided by 27. ot 
gives the Zog. of z the mean$0.47712 
proportional required, 


wr 7502 g 2:2: g123. 2 5 


d9. 52-8 OP. EW IT nS 


le; 


| 
} 
| 
| 


greater mean ; till obſerving the . Rules deli 
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E PROP. Il8l. . 
Between 2 Numbers given, to find tw 
mean Proportionals. 


Whether the numbers given be Homogeneal, 
or Heterogeneal, ſubtract the Zogarirhaze of the : 
eſſer extream fromthe Logarichme 6f the gre, 
ter extream, then take 3 ot the difference ofthe” 
ſaid Logarithmes, and add it to the Logarithme fills; 
the leſſer extream, ſo will the ſum the 7: 
garithme of the leſſer mean 3 then atd the fan > 
Difference to the ſaid Legarichme of the lelnW 5 
mean, and the ſur will be the Logarichme of t 


red in the fourth and: fifth Chapters of rhis' Boak 
in adding and ſubtratting of Dogarithmes/ + 
| 5 i 


Examples, 


proportionals between 144 and 12 ? 


: 144? . 2.158362 
The a ly 123 84 1.099181 


— 


Ex, 1, Let it be required. to find. 2 om 44 


"2 


The Difference — 5)1.079181 


———— cc 


3 of the Differ. 0.359727 


— 


Leſſer mean 27.473 log. 1.438908 


Gununnamodw — ya 


Greater mean 62.899 log. 1.798635 


Examph 
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B Example, 2; © Let it be required to find 2 mean 
; between *\ rat LY 


PAT es 
he Dieranes aa... » "= y 
"har of the Diff, ER 


os. 
leſer mean is -12531- Wer Phe a ; 


Feat r meay is 30gt1—hy, Tathows 


rm ren 


: , 


\Bxa "EF 3. Let it-be required to 

Wportior | between = ney 
a i | 125 1.096910. 
T The Log, off '2 HED 
1 - TheirDifference——z,, 399940 | 
wil + of cheirDiſſer,———:.r 1.132646 


he elr mean is 67860 Log—1.83 831616 


ie greater Mean is 9.2101 Log. 8 PIP 
© PROP. Iv, 


ree Numbers given to hi 
gu » _ - fork in s Dg- 


Take the Logarithmes' of the 
© have one and ce 


4 ; 


the _ itn | 
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ſubtra® the "leſſer Logarithme from the greats 

and double the remainder , (that -is/ multiply 4 

by 2.) Then if the firſt number [eſs than 

ſecond, add the ſaid. double” difference to he Y 

Logarithme of the other Number; ſo will. the 3 

ſum be Logos oe of the fourth number, bh 

or number. required, Example: ” 
.. The ſuperficial Sataly Gree whoſe Di 

meter” 1s 7 re ame 154 Square inches, I deman{F 

the Content, of another Circle, whoſe-Di 

is 25 Inches * Facit 491 07 "Oe eg 

the operation.  . ,/: 78 


Diam. 1.4 Inches its log. I. 146128 f; 
1 Dimn125 ines fodcnnn nyc 4 


| The Differeace of thikg — 238 


bi 


rh habe: double 0. 59361 


The given content. its bog. w— 2. 1875 


The Cont, required 49k * log. oy 


But if .the firſt number be greater. than 
ſecond, then inſtead” of adding: the doubled | 
ference to-the other gpmber,. ſubtra& jt t 
from, fo ſhall the remainder: be the DB: 
of the number required,, as in the So 
Example. 

There is a Circle whoſe Diameter is 281 
ches, and its ſuperficial Content is 616 Squil 
Inches, I demand what'is the Superficial Ct 
tent of another Circle, whoſe Diameter is4 
Inches? "Facie 491.07 Square Inclies, as in 

_ rat * Dxample, UM 


Mato 7. rite 54 
oF Diameter 28 Inches its log, ———1.449158. 
© Diameter 25 Inches its bg. —1.397940 


> iN 2 The Difference of. the log, $—aeart 


$ a6 BY Difference dowbled ———0.068436 
F +/ The given Content 616, its log. 2.589581 
| Content requited 491.7, its log." 2.691145 


+ 


] | .... PRO P. V. 

loving 3 Numbers given to find 4 fourth 
IC. Triplic#e Proportion. fone 
* ri iple the Difference of the Logarithmes of 


& two Terms, | which have the. 
e IL-3 Then i the firſt . be 


3 | 


js 4: 


EEIS 


7 "ri 71 hw hs fa 
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Diameter..4 Inchey- —— og. —O 602.6 
NE 3 : ory _ 19-9030 


©,9010; 0 '” | 


C 4 
"7 
p Fs. 
, :Z 
. 
p 
_ 
© 
aak.ccce »þ 


"The Difference Tripledi is -——= 0.903000 W- 
The given weight-9 1, log. - 0. 9F408 Y 


The weight required i is92 blog. 1 185738 


But if the firſt term be greater than the ſecond. 
then ſubtra&t the faid'Tripled. Lifference fre n. 
the logarithme of the other Term, ſo ſhall x 

remainder he the, logarichme. of the fourth nt 
ber required, As in, Example. _ 4 

There is *a'Bullet whoſe Diameter is s Inches, 
and its weight js 72 pounds, I demand the weight 
of anbthet-Buller of the ſame Mettal, 'whoſe Di 
Aheter is 7” ſnches?” Facit '9.1. See "the © petit 

*ipn;%ir'1 being the: comrerſeof' ic foriner. 


#3710 4 Inches, Ks top. ——=0.6c F 


©}. Hare er's nidag its log. —s, 9030 


*The, Differetice ofthe. is —=6, 3019 


*. 
6ll- F* Wo Lv k30 Loi) 1 

4 Ns £ "4 , . 
* AG 155 19 7s e- 'F we SYS 


. Thie Difference: Tripled bs _—_— =o 
1 he given weight 72,1ts log, —— 


F he Wo pea: 9. its bog. 0.55, | 
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© how-by Writ eiag to 
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f 5 es) Ta cancer: y 
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bY, r A wity, pens 


cf mg | Ferrara 
© Rate Boy: Intefeſt. 'A 


ond Tate 
vader one 
Ilowinz " Gi. 


3 | I; To 


259 Artificial Arithwetich: Chay\ | 


.. To find the 7rcreaſe or. ancae 4 
nap a es out at Co und Intereſt fi 


EVP» and : at y Rafe of ite vw} «A 


EIWM 


Ft $.  Artifeid. Mrithnetat. 251 
| oof latereſt here implyed [is 1.08, for 
E.G: 8 2240; 


d wh faid Bat 5 for Sk pap 
y v is Page >. 


ret 
"ft videttie folk Lo 
be ithme .of Lo. _ it. will yo you 
0093551 for the Log,” ; of the Rate,>and} if! the 
ons ts be'mon then if you divide the 
Log. of 1.08 © by 12, it wll-i ws 
F0.0031183 for the Log. of the Rate, 
_ $18 generally the firſt thing to be: 
———_ as you will find by the fc ning 
nples 


Cc ASE L 
- fitid- the lcaeth or ms eater 


5 put out at Compound Intereſt for any 
2 © years, and yn: dents WoreD pro- 


th, | If go L—16 5. be put out at 8 per 

= Intereſt, for 5 years, I demand 

9 » prong be due to the Creditor ?- 
"Sfe—or 5,—025 d. 


" wes 2 - C "oP 
252 | erifcil rinhmeic, Qi 
3-0 — ke: 

T1 i <p 


\TheOperation by the Lagurhun, 


The log . of 1.08 the Rate pro 093 
The tumnbcof years propounded. 342 lab 


| of the Increaſe L. 3} 318 73:1 
The lags — LIND aa318659 


.  fory 
'The loy: of (50.8 Ke wed Þ 
7058637) 
The bo of BY the an- 
; firer;s rY b T 398296 | 
whichris $7.01 124 4 fore. bo. 20 


' What is the amount” of 7 FI _ ! 
ory 2 years at Sper Con ?Facit 97 1-191, y 


The operation by the Logarithmes. - 


The lop, of (1.0 the iven 
{+= £99 'o Vows B - 
ied Ned by. NET POW en 44 $ 
-W i &' 
| log, lags Quariet)y' Rave L9j19 2 
i: : 0 ry . | 
Ba 2, oF "Ne | en. '4 
Sih079. * 39h 3 902450677 W 
*which/mwlti yed by: t5 -._- 
| Qhareetsin's en parte cadlias; "2 
log, che increaſe of 1 - od 217 IM 
the log. of (56.2) the givon [0 x ; 


| the log, of (3, $54) the Anſr, Lag0906., 


.C "= 
: —_—r'” 
F = 


- Artificial Arithmerich, 259 
Sf 3. = Kot be - forth at Intereſt for 
68 yearvat 6 Cent. I deniand how much it 
'be increaſed to at the end of the ſaid time. 
== ry ec ire propedhd is 6 $= 
Y Fin rate | is 6 1 
Cent. th 'to find out the Rate of - 1 /. 
ra year, ſay by the Rule of proportion. _ 
Bay, - gt. "Wal ' 550% 
+2360. 7 506.28 g RcC art 35 aBEag 1 15 
7% ; | 
$1 $6 that the” Rate of Intern implyed. in the 
$* weltion fit for Calchlation by the Log. is 110625 
*N Wd ng to tlie ſecond Rule of this Chapter, 
2 g | ue 
1 The Operation 


W - 
hw: of (1. 0629) the greny,, 40S 
20; 


"= - Rate 
The number of y ears propound. | 


log: of the amount 1 !, in | 
| The log.0 —_ Ale Ab 52657 ads 

þ poi of ( _— the ſam prot eto ; 

*% Nx | 


"2 


Gti aorta 


* The log, of 168. Og0——2. 2255480 


: "Which is 168 {01 5,—10 4. very near, and fo 


ch will 501, be increaſed to in 20 years at 
F,-$ F, oobigy: ah 


A 254 | Arif tic. 


CASE " 


—_ verſo eb of of » 
- ar the end of any number. of years to pM | 
"0 allowed at ary Ree of Compoywd Inonſ.. 


When it is ri equired to find the.3 Fe 
wi_ 'of any ſum of Money oy que a m 
of 1 1. for the propoſed 9 Ay ph at the Rate þ 
' Intereſt pro , then 
of the ſum pr to be Rebated , 
| CN a pn of 05 anos oi 
"(found as before)-and the remainder, HY 
ns of the preſent worth of the ſum y 
As in the following Example. 2; 
m Ounft 4. Whats '30 [. that is due + yel 
hence worth to be paid preſently, allowing k 
bate at 8 per Cent f Facit 14 L.—10 5.— 014, 


you may pereciye by 5 # 
= The Operation by the Logurirhmes 0 


Y 


Thelog. . of (1.98) thepropoſed Rate—0. 033 2 
The'time propoſed « OY p: 


Y 


The log, of the amount of 1 thor 7 years 0.234 C A 
The log. of 50— 7 2 


Tikelog, of (197.356) the Anſmer-——1. 24311 


which is 17l.—10 501; L 4. and fo muck is. 
preſent worth of 39 1, due 7 years hence. 


4 y p48. Artificial Arithmertch.@ 2575 
+ "_ What is the preſent worth of 1207. 


years hence, ct Tre ra beth oof 
I * t 106 L193, 11 4, 


5 
: 


The Operation by the Logarihme, 


e log. of (1.06) 06) the the propoted R Rate —o. 25308 
ae hn propote 72 


he log of the amount of (Lfor 2 Ir 2 Jears.0,050612 
IG of L20_— In r2079381 


6 log- of (106.79) the Anfrer. 2.028569 


| aun yl 4. and lo ck je the 


- CASES 


M& 


the Amount 
hk "os Es of rs DO 
Compound Intereſt. 


Um. ' For Reſovi "Y 
"Ke ties, you TD urth 
Ne) i 6 fort Amount of 1 /: for'the 
coed at the Rate of Intereſt propounded:” 
"$econdly, Find out the Logarithmne of the faid 


I dil 1, and ot Bike og; iſe 


1 the fer, 7 ſo foal = remainder be' the 
log. 'of the amouut' of 1). Annuity for the 
term'of years pro ny, to which if you add 

cithins_ 0 0 propoſed Annuity, the 

| be the Logaritins of the Amount, or 

, | Joc cr aſe : of the faid ——__ As in the follow- 
© 8. Example, ines 


256 - Anifets Arichngetch, Ch: ph < 
\ "Dee 6. What-wjll be--the he Amount, or. | 
Cx of x ogg, vendor 7 Paw, ah} . 

pound Intereſt bei mputed- - 3 per Cat 
Facit 435 k;- - OB 5, oy id. a fer "Br: 
12630.q ' ' MATE 


Fhe Operationby the _ 


' The log. of 1.08) the given rat6is0. 9334247 
The time propounded — 


The lo of (1.71 38) the amount - 

| oft for 7 years. gp he _ __ 

2.7630 —L==74 | 1.8 
* DUTT. ; EI 
En gt To: which 7 
OE a 14. anon” 69504870 


eS _ 
FA 6 


Ly T 


ty propo 
| Tin og of ahi among 
. Qf th [- Propo! L Annuity — 


© is 4351.—$:.—5 4.4. very 1 near and'l 
auch will be the. iomere of mn Aguity 4 WW; 
«bs, -1n at Ceat.: x 
_ 3 4 2 Turns bs, ty of s of. 
va to the, end of 15 years, {1- a 
is then due,. Compound Intereſt being cc 
] at 6A pm Gen? neat: $864—16 5. BS} 
809 yes oo | {71 


-% Wo, 
mT, 
, "” . 4 


OA 4 ' Artificial Aritimetich: 257 
4 '"S _- ] 
530 * 5 f 


Ih by ya "The Operation by the Loguithoes, 


The log. of (1.2615) the Rate 0. 026 gan 
] Th ; tera of years J 


7 -'n of(s 45) 8 the ef wy 02632850 


3 —413=.$335 its — — 192299046 
1s = 1= ye. its log. DIISINnOS Wog fubt 


The log. of the amount of 1 11, 
7/2000 ky Hor 10 years — 1.x 230256 git 
he log, (50) the Annuity | 
propoſed, TT 1.6989 70) 
| B of (666. 80) the 3- 
+0 zount of the annuity pro- 5 mY 39956 


me 


d —— ny 


ich. is 666 }. —16 s. and ſo much willde doe | 
| p ze end. of the faid time, 


CASE 


od what Annuity eny ſum FM any time  ta-c0mre 
purchaſe to- continue for any time, and at' any 
as Intereſt propoſed. 


J Vt. The Operation in this Caſe is the ime % 
ere reſpe& with that inthe former Caſe, 
Iywhereas. in the laſt caſe you ſubtraQted: the 

x, of the rate leſs 1 from the log. of the- in- 
& of 11. leſs 1, 10 in this you muſt ſubtract 
of the idcreaſe of + /. leſs 1, from the 
| the rate leſs 1, aSin the toll wing Ex- 


Queſt 


"+ 


268 — Artiſfcial Avithmetck, [ -ap/h 
weſt, $. There is 705 1. due at the _ f. 


| years to come, I demand what -Annuity to et 


 rinue'7 years, the ſame will, purchaſe, 


pound Intereſt- being allowed at 8 per Cl 


my A keg A ; 


The Opetation by the Logarclas 
| Thelog. of (1:08) the propa. £55,” 


Rate. 
The propoſed Time— — | . bas, 5 3 


5 


The log. of the increaſe of x 1. 5522984" «1 


for 5 years . 1.738 
1.08—1=!68 its log, -. — 2.903090 & 


1.7138— 1=.7138 1tslog, —1.853577 ” 


The log. of the value of tl. —1 .ogagt; 


The log. of (705) the ay < RP 


money. yum C—_— 


The log, of the .purchaſe (99.015) 1. 898702 o 


which is 79 {,—00 s.—o0q d. fere. 

Queſtions of this Nature may be ſolved at 
Operations by the ſecond and ſrxth . Caſes , ; E 
by the Rule in the ſecond” Caſe find the © fe 
worth of the ſum propounded, then by che-fl 
find what Annuity ſuch a ſam wil pyrcuale,;y *d 


GASE-5. 


To find the preſent worth of an Amiuity to. contimit 


- "Term of years," bqwſoever payable, Vit - 
yearly, Tye yearly pu narterh, Rebate bi 


- lowed at any rate per Cent; -- £5 KF } 


VIII. Find out the Logarithms of the: 


and multiply it by the number of Years or Qua 


k C ip. '$. | Hbtifieial Arithmetick: "made; 


ters, according as the 'Annuity is payable, and 
that will e the Logarithme- of the increaſe 
*»þf-1 1. for the propoſed time, th which add the 
og; of the Rate made leſs by 1, and fubtrad that 
un from the-Log. of the increaſe of 4 /. 'made leſs 
by 1, ſo ſhall the remainder be the Log. of the pre- 
it worth of 1 : pouuiey or 2 the time pro 
\ add the logarithme of the pet 
,.and the ſom will be.the Zogarithme of the pre- 
ut worth of the given ry regs 
 Oweft. 9. What is the 
Annuity of 30]. payable by yearly lay om. 
[to continue 30 years, allowing, Rebate after 
ble Cent. per Annum ? 
þ, FR£ 337 L—144.—09 3 4. aqappeee3in 


The Operation by the Logarithmes. 


T log.oft} I .o8)the propoſ. ratea.0z 3424 
i termof years —— _ mult, 


| of (10,063 L) the in- | 

Dh tos of 11. for- 30 years. > 2 Mr add 
ub log. of (.08) the rate leſt —-2.903090 
_ I  — 1.905810 ſubt. 
4 ke log of 10,063—1=9. 063 10957272 


4 je log, of the preſent worth 
of +. Annuity -— | 
'Tt 
' dy Ds 1477121 
[The log. of (337.74 )the preſent, 
# . of the Propoſed An- bz. 528583 


hich is N07 4 HER 5. — 094 d. 
__ : CASE 


260  cntifeid Hrichmanih, _ 


4, ,0AZE 6... 
N Sod what oo 5 al 
kT Is Kate of Compaund 7 ro ng, 


5 ai an woes eats 


to 
. will-246 
bo 3 WEE ? _— k 


" The "EW by the Lonihakes, 


The log. of x. os the given Rate per An,——96,033434 


which divided by gives the: log. of 
{ 109184.) the Rate fer Rater, "= 3, 9908346 
Tie Quarters in 7 years -—— c—_—_ 


$0 


Quarters, Ut 1,71 38 - wwommenrnnn 
bats old 2.287891 
” Sum —; 6g © - 
' _. PR $217 4 
4- ,7138—1==7138its log, © 14853577 my 


The log. of the-purchaſe of x 7. 
The log- of che propoſed Sum o; M 


The log, of 12-259 J the Annu airy 
which the gs 


The Logs of the increaſe of 1 4, for 28" =, Mic; 


which. is 124.05; &. 44 4. 
Nore variety eſt;ons f9up be to . 
| theſe to the /ngenious are ſufficient. : 1 /; © 
FINTS, | 
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CHAP. L 


Eoncerning the coftru@icn of 
I Coflick Powers, and theway 
| fexpiefiing” them by 'Let-" 
J- fers; together: with the- fig- 
F nification of all ſuch Chara- 
Þ derso8 Marksas arc/uſedin 
4 the'etifuing” T reptile. | 


1 +7 
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194 Algebraical Definitions. Chap; 4 
or Number ſought, as if it were really 'kne 


and, with this aſſumed \ and- the Qu 


ſumed) found t5 be Lge ro ſome quantity or } 
quantities really kngww and istherefore it uf 
alſo known, £'V 


1; Aterhya i is Sthſr Numeral, pr Literal.” 


IT. Numeral Algebra is fo called, becapſe 
the given Quantities in any Queſtion are expit 
fed -by Natural Numbers, and the number off” 
quantity ſought is ſolely repreſented by ff 
{:rter or Character _ A we —G ral of til 
Aitilt, 


:IV., Literal Algebra is fo called, becauſe wllſ®® 
2 quetti5n-is refolved/ atter this "Whahod vJ ; 
known, nantitics. as well 4s 't 
WY tags [ efters vf the oy 
op ae 6: other -Qon venient Merks ors 
andyhisis alſo called S - wk. Alge 
and etl :queſtion/.is reſolved after chiy 0 
ner,” at theend. of the, operation, there” is « 
vereds Canon, renee kew the habfticn 
poſeds, ny other of Lhe like - nature. aw 
4 andtherefor r1&4s{tcral Algebra; ac 
=_ more excellent than 'Numeral* Algebra, f 
that produceth hot'4" Canon. wirhont Zexrraort 
nary difficulty, becauſe the numbers firſt 8 
are hy. Arithmetical operations , ſo interi N 
an confoimided, that it may. ſema' tak t by IJ 
dinunsFfor the moſt'hgenfovs ATP tr kk 
th qrtoorſteps. - WW 44 
[3 BY $US I s« TGT jp 


os 


=» \ Y, 


\ 


oC * SL TOY 


C bay I. 2” pebraical De efinitions. _ 
The "Dadrice. of Algebra conſiſts i the 
Nc owledge; of: certain - quantities | callod 10Gofhok 
ers, which we all immediatcly Cmps 
: £ Joo] of} ih 1) 
"Ut. 1n'3 Geries, or) rankwE Goomettcalicchro- 
i 
ionals continued,  ptocending from tmivy, 

, whether they beaſcending; / or deſcedd- 
| all the Nombers or -'Teims; except cherkit ft 
hich-is fuppoſed to bewdity) ave caljed-:Goſſick 
ambers; 6r_ Powers, as 4087 ban ©, in: this 

k of continual propiottianats, jm. i:hp 230M, 
6, 32, 64, 128, 256, Cc. the ſecond Term 
Lye go oo FE 
Ascalled t bayſewor econ; 
Ef0 en 9) is cahled. ID 
ors z.T {t6)1 updrate;) 
r&b Power: : 132) planets bo (lags: 
be fixeh ow (128) is the ſergnmthpawer,coe) 
Inlike manner if you take a rank of Geometri- 
oportiomly continned; anddetcending fiabn 
| WIS 4:62: 25:49741 4 4.491 cy or 1944 hngr3s 
w&c107 7, 34 i156: gag ct be &tond: cn! 
> WW: alle the-109t - "_- Fower, i bs Suge 
$" | the lecond Power, ourrb:!; 
by mis all us the Power, Ec} 03 by1iop9% 
 Whence #it is eyideyt that the Squatmor, 2 
{ Power: is generated p42 le Maltpligtion': £ 
df * rſt Power, mn 0s on 
bY 1 wer is genicrat y £1 
as 7 of ret by the: root, or by rats 
T Ing the root 3 times into it "ſelf, andizhg;- 
F xrate or ſourth power -is- produced hy; my 
ying of the .third- power by the root, ay + 
lyiog: the, root 4 times into 1t {alf,- Sy 
'$ power-4s- produced by mmultiphgi ig the - 
th power by the root, &c. As for ge 
SI —Y 


266 Aebraical D Definitions. Chay, i 
* it you take 2 for a oot, m yy it by is 


eicke Rene Rk multiply: 4 ca 


Roata;and'it progduceth 8 for tho! third . po 
or Cube of the Root 2 : Again, if you —_ 


the:Culia een nr zeth SO fou 


jr Pantera os propudtor ' 2 


«+ an we db. as i.2 


it bting) mpltiplyed; bn iſel 
rea? r Second Power o 2:99 and 9 
the Root-4, .-proditcth 241 for 
earth or want ofthe K der Gy ie. | 3 
4119T D675! 203 -.2X (d7p.: Bol 144d 
babtaiaatfo if> 4 tv propoſed for a\Robt,, and 
oumlpigbn a by. prokhitehiz' for it 
bwer-of (therRv6t)! 5, andy 
$hap's) po mitgiplyed by! 1(the- Root 
eptpllyceth 4 + for the: Ta 2 xr s thiee-Poweri 
rognaorh toy 2k 213 27-2. <7) 19m 1208 t 
*$$1190109:) t: ing 6 offer won ' Yi 190118 n ita 
nWhepre it is 'Evidenbrbat the 4/602 "power 
of-any Roots may-Be found ont, -without- any? 
ſpe& at all had £0 the » eee Powers Ws 


trieer? the Rootiarid th wer required; © 
ſuppoſe'there were'giventhe:R60t 4aind it we 
required''to find the.fifth/powey 20f- It. !! F- ti 
3,7} ep at dow 15'times: in 2praer / = 
{SH ed 43, and'milltiply thenr (alt vinto-a 
| ey recording $ to” a role — mul 
ti tian; and the laſt produ@ ieh'\is 1243) 
1s ehecfifetl power « the Roor 35 Trhdeh was r« 
: culretins 0 1 
Againlet it be. vigubet to find: the fo þ 
poixer- of 5, 1rake 5, and (er. it "dowri 4 time 
 EhiiB{s, 75, 8, 5; thendol multiply them con 
yonen we and . hnd Tie" Al progert; to: he oy 
© 44:4 16 290 uy s 


_ 
= 
Lg 


—_ 


— + 


Alda D: Dfenigions 1 and 267 


| urth (@- the givks Roots. 
rt EE one maj be pblervediin 
any 'otheppeer ol any ax gi 


Eon ; 


2 £ T9 135 
| , Fir OJ b511i9 £3" 
My ER be et "of Gromerricageos s 
19 O43 [* ontinued, wy oh geinſ each! 
there be. "Placed. numb ©. :ordeply 7 ting 
the numer; . or degree, of diſtance of egcirge oWer 
bem the Root, ſach number 'S;\ are called: the In-. 
dices or exponents of the! ; por, | Ile 
81 key becauſe they ſhe -how Offs bono 
[{}} rent eRootsisinyolve iatoitſelf |:2. [12 *4þ 
(z} for the produQtion of ſuch a-pow- |-—=+[o—} 
ab} er," 25 in, [rhe Rank;, or; Scale. - | 13.04 8} + 
4} of Algebraical powers placed in |—|-——|_ 
44H the.margept, proceeding;fxam the - 1:4: þ +! 16} 
b: 2,/t© the tenth pawerfthere-: |+-ojon— 
i) M1 T mblks 1924, unde. whichis: | 5}! {32 
al va he .word powers. and  |+—j-— 
” Rl, each, particuJax ; po-. : |.6 | '64 | 
| Teft hand, "thereof, þ—<|-—-+ 
| oy Gr'S ig Index, or Exponent bY 1-28 
i ofthat Power, ſhewing how of- |—|--— 
ten the Root is involved: or: myl- | '256 


tiplyed inroit. T. to-produce that [pe mY 
Power * As for Example, againſt {+ 9: |: 
_—_— 64, is phaced the num- |— |- | 
which. ſheweth that ; 64 is 1a Þ 1024 
the Per power of its Root, or —_ 
that its Root j 1s. multiplyed 5 times © 
into it felf to produce the num- 
SH der 64. * The like is to .be under- | 
im} Rood of any other, | 


52h Likewiſe if any two or more Indices, or Ex- 
_ +, on | T 4 ponents 
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ponents be added toget ether, their {i fug will be an 
ergy bm, power will produces, 
—_— lication of thoſe Powers belopg 
Re ahaſe ponents or Jndices which you 
together ; as in the foregoing Table let it bs 
ed to find out what power of the-Root 
ill be 537 by mulling 1 1 28 Che Fs va 
power its wer order 
which I take 3 and 5 the” hte Indices o 


the given powers, Mey add- tom together, and. 


their ſum is 10, which ſheweth that the third 
Power, and the ſeventh power .of any, Number ,. 

or Root, being multiplyed together, will pro». 
duce the tenth power of that. __ ſo in our. 
example 128 being multiplyed by $, , Produceth,, 
1024, which 1s the tenth - Power ol the Root. 2. 1. 


Ja like manner, the Thdices 3 and 5 being ad-. 
ded together , make 8' for. a new Exponent 1 
which ſheweth that ' 32 and. 8 ( the þ06 Lboe 
longing to. thoſe Exponents') being multiplyed, 
together, will produce” the eighth power, Vit... 
256, as appears by the' faid Table, the like of 
any other +» 4 


So that you. ſee that the addition of Indices, 
anſwers to the multiplication of their Corre- 
J panqens| powers. 


And i in like manner will the ſubtra&ion of 7o-.. 


dices, or! Exponents, anſwer to the Diviſion of 
their correſpondent powers, obſerving always 


to make the power correſponding - the ſubtra- / 


hend (or Ingex to be ſubtracted ) to be the, Dl- 


Po org 


nr: | 
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» 
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cy 0 Mt: ſearched _ Ka ng yer | 

the n or magnitude ſonght 15 gene>- 

called a Root, and itmult dere 6 h 
enified by ſome 'Charafter or Symbol, - as mt 
be alſq all the;powers proceeding from the W@'" 
Root, according to -the tenure of the Queſtion, 
in order to which there nay be'taken ſome let- * 
ter of the Alphabet at the plezſure and diſcreti- 
po of the Artiſt, as a, b, c, or d, &c. to ex- 
preſs- the faid Root, but to avoid confuſion in 
operation, by the commixture of known with 
unknown Quantities, our Modern Analyſts have 
been accuſtomed t92 aſſume vowels to repreſent 
unknown Quantities, and to put Conſdnants to 
bgnifie known or given quantigics. 


\X, 1f-for the number or quatitity ought there. 
be put or aſſumed the Vowel a, then its Square 
will be 44, that is, « being multiplyed by it ſelf, 


, produceth as, that is « ſquared, or the ſquare 


of a, for atime 4 is as, and the Cube or thi 
power” raiſed from the Root a, is aaa, that B, 
atimes 44, is aaa, and the fourth ' power accor- 
dingly is a«aa, and after the ſame manner may 
any higher power of a be ſignified ; 


In like manner if for the quantity or number 
ſought there be aſſumed, -the letter e, then fhall 
the Square raiſed therefrom be ce, and the third 
power ece, and the fourth power ceee, and the 
liftch power ecece, &C. 


Alſo if b, or any other Conſonant, be bnt for 
a given or known Quantity, then its Square will 
be, bb, its Cube þbbb, and irs biquadrate bbbb, &c. 
; _ But 


290: Alzebraical Definitions\". Chag' 4/ | 


But - by ſonie Aualyſts the powers of 4. or An 
other{letter, or Vowel, or CR | #e ex 4 
Dy Placing the Index or Exponent 6: ORR 

2 ſmall » Juſt after the $ymb9}evch 
witheho heal thetcof; viz.-1a), 5, Oc. bg- 
nifig the ; Root? a; ./its dqmen Its 'Cube, 5 uh it 
Biquadrate, ©. which may oats: exe pli- 

by the following Table: 17 1 es | 


«4 
| | TI tu 


3 e Tl 


—_ ———— ro Pry wa 


: Alphaberical CharaQers, 0 | 
The Root, or” firſt Power: > C= + x} 


— ws ——_ 


The Square, or ſecond Pomer. =} 1 | 
The Cube, or third Power. S ue = SB K _ ; 27 © i 


Banned: 


_ 


_ 


- —  —— 


The Biquadrare or fourth power. 2 L682 2] --W ot): 


The fifth Power. = 32] 243 | 1024] 
The fixth Power” -- - [1] .- 64] 929 | 40 961 

: — - OT UE.” hy = — —_ 

[The-ſeventh: Power, 0. = a8 bh # þ . 2B | 21 37 4 * 16384 | ARAAAAR a | a 


I —— A —  — ——— —— - ” CO 


The eighth Power -F$3$ 1.3 |. 25% 6561 | '65536.| anaaaaad | a 


PE none . 


= 5 " 5 = Es 572.4 154 1,683 [= 3621.44; AAAAAARRM | a” 


25> ———_—_Y TS TT, 


=> A E535 oa f T 9th TiceBgne ) acaazages | 'X- 


OE uD_©m—_—_—  —  --—_— - _ 


S 
Q 
3 

S ffs 
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= 
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XI. The numbers made uſe-of j1 wo - of AI- 
gebrai&l Queſtions, are either abiplate umbers, 
or Numbers prefixt. h 145 3&4 
Abſolute numbers are thoſe which: are disjuntt 
fromany kind of Magnitude or-Quantity, either 
known or (unknown) required, but.ſtand fmply 
of themſelves, without having Kelation to any 
thing elſe, as 5, 10, 20, 100, &, and 4 are Cal- 
led abſolute numbers. | 


Numbers prefixt-are ſuch as are immediately 
prefixt to ſome letter or letters, ſignifying :an 
—_—_— quantity, either khown, or' requi- | 
re 


ſuch as are 24, 44, 10a, 1004, 24, & a, 3ua 
2 b 5 2 *: #, 38, 
gbbb, 3a, 56; which numbers 'F : 


fixed, is to be ta 


that the Cube or third power of b is to be taked 


5 Times, 24 is half of 4, ,and # is two, thirds' 
of -þ ; The like isto be underſtead of anS{other. 


And, 


S _-” 

Note, that when you have any Algebrajcal-, 
Quantity or Letter, or Charatter, not having 
any number prefixed to it, then 1,-or unity muſt 
be imagined to be prefixed, as 4,*or 1a, b, vr . 


1b, &c, 


XII. As in Vulgar and Decimal Arithmetick, 
in Algebraical Arithmerick, the operations are 


. performed either by Abſolute Numbers, or by Al- 
phabetical charaQters,in all the fundamental rules, | 
viz. Addition, Subtraction, Multiplication, Livi- " 


Gon, and the Extrattion of Roots : And note that 
Where it is required to perform the work 
by. abſolute numbers , that the operation is in 
exery reſpect the ſame as in Common a” 7 
LICK, 


annmoY & 


prefixed, ſhew | 
| how often the . ms to which they are pre- 

ken, as 44 fignifieth that &« is 'tg |" 
be- taken 4 times, and 5bbb, or 36, ſignifieth 


——m= Sw ©,0 -—- 5 


. 
a co} cas A 
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tick.” But whers it is performed by Alphabeti- 
cal Letters, thete is an abſolute neceſſity of nſing 
- ſome CharaQters, to ſignifi the Operation, an 
meer of which Characters take as follow- 
Wa: | 


XIH. This Charafter (+) is a fjgn of -affir- 
mation or Addition, which it is placed between 
two quantities, ſignifying that the 2 numbers or 
quantities between which it is placed, are to be 
added together; and is as much as to ſay plus, as 
3+6 ftgnifieth the ſum of 3 and 6, and isas much 
as tO lay 3 plus 6, or 3 mores, which is 9 and 
4++7+9 lignifieth the ſum of - 4, 7, end 9, which 
is-20 ; ſo 4+b-+c fignifieth the ſum of 2, 6, and ec. 

And here note, that when there is 'no Mark, 
» of, CharaQter before any Letter or quantity, then 
is/\it Affirmative, and the Mark (-+-) is ſuppoſed 
6 ſtand before it; as a, is 4. 1a, and b 

A or + 16, and bed $ -+bed the like of 

rs. | - | 


XIV. This Character (= ) is a' negative ſign, 
and always Lelongeth to the quantity or Num- 
ber which followeth it, denying ic to be, and 
\ kgnifieth a kdtitious Number, or quantity lefs 
- than nothing. 

So — 7 is a feigned number leſs than nothing 
by 7, viz. as the height of "the Sun above the 
Horizon may be- affirmed to be 7 deg. or -- 7 deg. 
{o. when it is depreſſed 7 degrees below the Ho- 
rixon, its height may be ſaid tobe — 7 deg. thatis, 
7.deg. leſs. than ncthing. 7 

But when the ſaid fign of CharaQter is pla- 
> between two numbersor Qyantities, it ſigni- 
hes that the number or quantity which follow- 


eth - 


— —— -  -— 


"be ſubtracted from t 
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eth it, is to be ſubtracted out; of ſome- Number 
'or Quantity. going before'it , as 12—$ ſignifieth 
that 8 1s to be ſubtracted out ,of 12, or it ſignj- 
fieth the exceſs of 12 above: $,'6r the Difference 
between 12 and 8, which is 4, fo a—b ſignifieth 
the exceſs of # above b, and it is as. much as to 
fay (aleis.b,). ſo a+b-—e.ligniherh that fe 4s to 

» ſum of a and 6. 4 


-” 


—_ 


EZ Oxr = mL So Qt, 


XV. This Chapter (x). is the-fign of Multi: 
plication, and ſignifieth that 'the Numbers op: 
Quantities between; which its ' placed, are to "4 
multiplyed together, as 45 fignifieth the produ& 
of 4 and 5, which.is 20; fo 3x5x8 fignifieth- the 
produ& of the - contitwali multiplication of 3; *5; 
and 8; viz: 120.191 57, 1 59305 7 

Likewiſe bxo ſignifteth the proadutt of the mul- 
tiplication : of -b. 'by:c\/. and bxex4- ſignifieth the 

oduet made by the continual multiplication of 
Fo and 4, into each other. .. +: . a:1:Y 

But for the moſt part Analyſts ſignifie: the) 
multiplication of literal Quantities by ſetting 
the letters together like letters in a word, as 
a is:the fame" with ih 'and abt is: the ſame with 
axbxc and this indeed is to be* preferred before 
the other as moſt convenient and fitteſt for ope" 
ration, | | [118 

XVI. This Ghara@er (++ )ſignifieth the Diffesd 
rence between. the- two quantities between which it! 
is placed, when it.is-not. known in which of theny! 
the exceſs lyeth, - So:bin c ignifiettvthe Difference ? 
between þ and c, which ti is not known 'whether* 


b be'greater or leſſer than c.) | 


rf 
qua 
mer 
am! 
axþ. 
ded 
and 
"Þ 
titie 
Qua 
the 
puat 
T 


+144 «44 $4; «5 
P ” 
” = ? . 13 
is L749 : . wt 
»& 4 4 - - Pp. £38 


& 
k [! ; 


added to the'di 
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xvii. | "The faid 4 Characters defined inthe 
13,'1þ, 15, and 16 Sections foregoing ,- wviz- 


-—, x and ty, may oftentimes have Relation 
o och a Compound Quantity tojowing the 
aralter, asHhath a line drawn over each part 
of it, as for example, +34, by- which you. are 
to: pnderſtand - that the Quantity (c,): is to: .be 
nce . between the Quantities 
_H in which.'of them' ſoever, the exceſs 
eth. I ed 
fikewiſe a—bc which ſignifieth that the differ 
rence between b and « is to by ſubtracted from the 
Quantity 'expreflet by © * > 
.-Alfo axi> fignifieth that the f. band. c 
to be multiplyed ' by .the quantity «, where 
take notice tliat'igg regard there'is a line drawn 
over the two "quantities b and & the ſign x hath 
wference to the *multiplication of. into the 
mity c.as well as the quantity b, which, im- 
mediately followeth 1t, but if the ſaid line were 
itred, and the quantities were thus expreſſed, 
e4-c, it would fignifie the quantity. c to be ad- 
ons the produ&t of the multiplication, of 


-furthermore”'b—77 ſignificth that the, quan»: 


WH tities cand 4: are or muſt be ſibtrated from the 


Quantity 6, whereas if there were not a line over 
the” quantities cand 4, it would fignifie that the 
puantity 4 is to be:added to b— c. 

And ci a+) fignifieth the difference between 
thequantity-c, and the ſum of d and e, whereas 


Mif-the line were not over dande, it wool! te 


nifie the quantity, e to be added, ro the d 
tebetween t and fe ds hrs 
S713 in 


bafd' | p Fo XYI1I,: 
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XVIN. This Character (4) is- a radical fign) 
and (ignifieth that the Square K oor of the quan; 
tity 'or quantities following it, -is to be extra: 
ted 2s / 36, ſignifieth the Square- Root of 36, 
Vit. 6. —_— i 
So \/ 4b ſignifieth the Square 'Root of the pro: 
du& of the quantitics « and b, and 4 abc is the. 
Square Root of the produc ,of thecontinual myjs 
tiplication of the quantities of, «, b, and c. 
But when you would repreſent -the-Root of: a 
Power that is higher than a Squafe ; , then. im» 
miediately after the faid Radical fign, expreſs the: 
index, or ent, of its power 1n- a parenthes 
fis, as fo][9Weth, viz, y (3),64, fignifieth the 
Cube Root of 64, which is +3 and y/ (4) $1 ſig 
nifieth the biquadrate Root © -$1, viz, : 3s i, 1 
Alſo / (3) ab, ſignifieththe, Cube Reot of 
produdt of the multiplication of..the quantirity 
a, and b, and y/ (4)«cd fignifieth. the Biquad 
Root of” the produt of the multiplication 
the quantities, c and d. _ | ''R 
Andthe faid . Radical ſign doth oftentimes he 
long to ſuch a Compound Quantity following 
. it, as hath aline over what part 'of it, As for 
Example, /Z= ſignifieth the Square Root of . the 
ſum of the prices band c..So' y/ (3) Hi 
- fgnifieth the Cube Roct of the —— when + 
the quantity c is ſubtraQed from the ſum of the 
. quantities, a and þ, and(y (4) 24+d-7) ſignifieth 
the Biquadrate-Root of the remainder, when. th&Þ A 
the ſam of the-Fnd 


IB &*' 


8{S< Ss 


2 TS EESM 
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quantity c is ſiſbtrafted "from 
THe of a added to b. | h 
*Fikewife 44/12 Negnifieth that to the $74 
quagtity 4 is to be added the Square Root of- the PP. | 
remainder, when the quant:ty d is ſubtruſted Þ= 
Fehr She ſum cf . the Square of: the quantity 5 
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and the quantity c :. And theſe and ſich like are 
Sl by Analyits generally called univerſal Roots, 


After theFame manner may be expreſſed the 
36, wverſal Square Root of b-|-7777 thus, viz, 
\ (:+72:+-c, Which ſignifieth the Square Root of 
the! the 1 ſum when 6 1s added to the Square Root of 
ny 3 , 


XIX. This Charater (=) ſignifieth an Equa+ 
tion, or equality of the magnitudes or quanti- 
ties between which it is placed, and imports as 
mich as thefe words, viz. (is equal tq)as in the 
flowing Example, viz. 3-+4=7, Which is as 
muchas to ſay, the ſum of 4 and 4, or 3 plus 4 
s equal to7 ; fo 5-þg=r2--4=156 imports 
that the ſum of 7 and 9 1s equal to the ſum of 12, 
and 4 which is equal to 16; and g=12---3, ſig- 
niieth that 9 is equal to the exceſs of ''12 


— 


ÞPHINT 


Allo ax5=2x10=164-4=20 ſignifieth that 
be Rectangle or Produ& of 4 by 5 is equal to 
be Rectangle or Produft of 10 by 2, which'is 
qual- to the. ſum of 16 and 4, equal to 20, 


ITS REES. 


Likewiſe 2*=3 ſignifieth that the Quotient of 
4 divided by 6, is equal ta the Quotient of 8 
lnded by 2. ; 


Again a-{-b=c—4d ſignifieth that the ſumof a 
nd þ is equal to the exceſs of c above 4. and 


- 


8 == 8. 


: bs _— j 
d=— ; ſignifieth that the ſum c and d is equal 
4. the Quotient of f divideed by g;. and 
—5 ſignifieth that the ReQangle of b and 
| u ce is 


RaRES 
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c is. equal- to the exceſs or » above 5s, and 
a=x/c+-4cc—\c lignifieth that a is equal to the res 
mainder;when 3 c or * is ſubtrafted from the unt- 
verſal ſquare Root co+4« this will be made 


Plain and eaſie. to the ingenious aa: by 
the enſuing Exmple of this Treatile, | 
XXI. This CharaQer (©) ſtands for the word: 
(greater) ſignifying the number, or quantity 
ſtanding; on the leit hand of the ſaid Charadter 
to be greater than that on the right hand there- 
of ;. as 8” 3 ſignifieth that 8 15 greater than 3; 
alſo14-4-b©me lignifieth that the ſum of 4 and þ 
is greater thanc; &c. 
A XII. This Character (_5) ſtands for the 
wordleſs) and it. fignifieth that the number or 
vantity.ſtanding on the left hand thereof is le 
ſer than that on the right hand, As 4+3. 320-4 
ſ1gnifieth that the ſum-of 4 and 3 is lefs tha 
the exceſs of 20 above 8. Likewiſe c— 4 Ib+ 
is thus read; viz. the remainder of - 4 being ſub- 
tracted from c is leſſer than the ſum of bande. | 
XX141. 1 his Chara&er,( © : ) is always pl-Y A 
ced in the middle between 4 Geometrical pro- 
partionals, as in the following Examples, i. 
2-:4-57: 9 : 18/1s thus to he read, viz. s 
2 ist0 44, ſog iz to 18; orafter the manner f 


SELB SE RSpS oo © © 


the Rule of 3, if 2 require 4, 9 will require 1s, o 
Alſob:c +: d : eis thus read, asbis tos. ; 
bc+-t6* 


ſo is d to e. Ard a-je:b :: cob , itie 


is as much as to ſay as the Compound Quantity 7 
a-| e Is to the quantity b, fo is the Compounc 


(Quan 
[} 


e 
efi 
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nd {| Quantity c4 to the Quotient of the Compound 
i Satity bc ns being divided Ld ae. 

XX1V. This CharaQter (= ) placed after any 
ni- F qumber of quantities exceeding two, declareth 
de I the aid numbers or quantities after which it is 
by Yp2ced to be continual Geometrical proporti- 

| 'rry ſo 2, 4, 8, 16, 32, 64 © ſignifieth the 
| numbersto be continual proportionals Geo- 
ity Y oetrical,, for, as 2 is to 4, fois 4to 8, and fo 
ter £158 to 16, and ſois 16 to 32, and fo is 32 to 
re £4 &c- alſo theſe quantities, viz. 4. b. c. d. e. 
2; are continual proportionals Geometrical, for, 
dis aistob, fois ctod. and 04toc. 


Cn AP.-I 
Addition of Algebraical Inte- 


ger SY, 


Sin Common Arithmetick, ſo in Alge- 
braical, Addition finds out the aggre- 
pate , or jum of two or more given quan- 
ities however expreſſed numerally or lite- 
ally. 
Il. When the quantities given to be added are, 
ike, and have like ſigns, colle?t the numbers 
refixed to cach quantity into one ſum , and 
u 2 there 
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thereto annex the letter ,. or -letters:of any one 
of the given quantities, and then prefix the 
ſign of Affirmation. or Negation, viz. -|- or-- 
ad pundNL quantity thus found be the fum defi. 
red. | 

And here note that every quantity which hath 
no number prefixed to it, is ſuppoſed to haye 
the number 1 prefixed, fo is a=14, andb=1b. 


N Example. 


What is the fum of 3b+|-b-þ2þ ? Facit 6h, 
for the ſum of the numbers prefixed to each 
quantity, wiz. 3, 1, and 2 Is 6,to which if 
1 annex the Character 6b, it will be6 6b, which 
malt have the ſign -|- prefixed to it, or elſeit 
muſt be imagined fo to be, then will -} 6b be the 
ſom of the given quantities. 'So if 5.þ rhe ſun 
of 3.b-|-245, And — 4cd the ſum of = 3cd, 


Afore Examples of this Rule, 


3a | — 444 =] 15abc 

Quantities q 2:4 =" 44 | -11abc 
tobe added, / aa 1 —244]| . -þ25abc 
Sum 6aa | —Taa\| —x$12abc 


. 
_ 


JII. Whenthe quantities given to be added to- 
gether &re like, but have unlike figns, then 
jutxract the lefler number prefixed from the 
grcater, and to the remainder annex the Jerter 
or letters by which any one of the given quan 
tities is expreſſed, and thereto prefix the ſign of 

-- or --- according to the ſign of that prefixed 
| 1.uMy 


—— 
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timber wherein lay the exceſs, -ſo ſhall this new 
quantity be the ſum of the -quantitics . pro- 


by pounded 


th | - | E xample. 


"'Y Let it be required to add -+-5cd to=2cd, the 
fim will be found to he -|-3cd ; for, firſt, I ſub- 
tra&t—2 from 5 and there remains 3, to which 

1 annex cd, ſo will there be 3cd, to which I prefix 

- 4, Wthe fign + becauſe it belongs to the number 5, 

ach nherein lay the exceſs, ſo have 1+ 3cd for the 

| if ſum required. * See the work. 


etl * —+g5cd 
the add 12. 
[14 i > 48 of 

- Sum-j-3cd 


Again, if it were required to add 
444 to —7aa the ſum would be, add SF — 744 


end to be— 344;becauſe the fign— -}- 444 
Rlongs to the number 5 wherem — 
ay the exceſs, ſee the work in ſym 3aa 


& Margent, | —— 


More Examples of the laſt Rule. 


Ut, 

0be ad- gabcd Gaae \ --Igogg — 3obcd 
o_ ded. 1 —abcd | —gaaze | llggg I 4bcd 
= ſum \gabcd | aac I'—azgg | —16bcd 
rn of — an——_ OT RI Try 
fixed +4, uU 3 Ana 


um 
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And here note, that if the numbers pr "oh efixed to 
the given quantity be equal, and they. have diffe. 
Tent figns, their ſum will be o, ſo if it 
were: required to add +- Bbcd to Shed their 
ſum will be o, the negative ſign deſtroying the 
affirmative. 


IV. When the  o—_— given to be «Y 
are more than 2, and having different ſigns, thafl # 
according to the ſecond Rule of this Chapter, 
bring the quantities having like ſigns into one 
ſum, that is, the affirmative quantities into one 
ſum, and the negative into another, then by the T 
foregoing third Rule add thoſe” two quantitis 
together, ſo ſhall their ſum be the number ſough, 


nm 


Example. 

Let it be required to add the ſum of 3aa41u 
—24ae—F524, Firlt, by the ſaid ſecond Rne [ find T 
the ſum of 244-746 to be 10aa; and the ſum ds- * 
— 244—544 £0 be —74a, then by the ſaid third 
Rule I find the ſum of 104g—78a to be 3as, 
+-3aa, ſo that I conclude the 4p © of 45h 
— 246— gat to be + 348. 


Are E DES of this Rule folow. 


+3cc] —acd | 1 3bcd 
To be ad- J—7cc Ac x by rey po 
ded. ' YÞ+8cc} þocd zbed | © 
= 3x. x | 1-7-9 | — Wbcd an 
of 


— = I 


fm o [+ J+541 + bed 


v. Wa © 


"z 


ErSESESS Et F3=7 


ſhe! 
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V, When |the Simple quantities-given to:be-ad- 
ded together , -be unlike, then (how-mMany, fgever 
there'be) ſet them one after another in the 
fame line without altering their ſigns. 


Example. 


What is the ſum of 4b addeil to 3cd? Facit 
g+3cd tor the ſum. 


' More Examples of this Rule follow. 


To be ad- ( 2b © 3be | $ab 
ded. an 2cd — 3be 


— — —— OC OD ——— SO Soo 


Sum 2b-j-az | 4-3bc-pzcd | +8ab —3be 


OW, —————  _ — CO ——  ——— 


3c = af; 
_ To be ad 2b | = _ 
— AC - 47s 


| ded, 


——  —— — <— —— 


Sum g3ce-þ2b—at | +2/g— 2gh-—22r5 


_— 


Algebr aical Addition of Compound Integers. . 


VI. The Addition of Compound Algebraical 
Integers is eaſily performed by the help of the 
foregoing Rules of this , Chapter, whether the 
Conipound quantities to be added are alike, or 
unlike ; as you may eakily. perceive by the work 


of the following Examples. 


Let it be required to find the ſum of 3a-|-b, 
and 54-4-36b, Their ſum will be 84-44 tor 
| uz 34 


284 Addition of Chap. 2, 


| 2a+5a=84, and 3b+b=4b, whoſe ſum is 84 
Ra ſecond Rule of ny peer, anakas. 

Allo the ſum of 6cd-þ3bb and 2cd— 5b will 
be found to be 8c4—2bb for (by. the ſecond Rule 
of this Chapt.) 6cd+2cd=8c4d, and by the third 
Rule the ſum of 3bþb—$bb=— 2bb which two ſung 
added together by the fifth Rule of this Chap, 
will be 8:d— 2bb. | 

Moreover if it were required to find the ſum 
of theſe Compound Quantities, viz. 15g9+8, 
—20 and 2gg—3aÞ+12 it will be 18gg4+54—8 
for 15gg+32g=18gg by the ſecond Rule? ang 
the ſum'of 84—34a=54 by the third Rule, - and by 
the ſame 12—29=--8, the ſum of which 3 ſums 
is 187g+54=—8 by the fifth Rule of this Chap- 
ter. 


' And the ſum of 8b 16+2c4 and 24—5b+3d 


is 3b+8+5cd. And here note that in ſetting 
down 6f Compound quantities to be added to- 
gether, 'itmatters not which of them you 
firſt, ſo that to every quantity there is prefixed 
its proper fign ; as 3a+b—cc is the ſame with 
bÞ34---cc and with---cc+bT+34, &c, 


More Examples of the Addition of Compound Algt 
FEY: 7 Ron ns 


f 4ccc —18-þ-3ab | 104b-þ-1 244-64 
3 da. ag- , Bec 16—Bab | —8ab —B8aa-þ9d 
Pee zeee+ 12-þ6ab * — 2ab— 244---24 


— x — 


Sum - gcecþ10 þab & — —þ2:2aþd 


— 


—"_— w— —_— _—_ '»Þ mm —_ __—— 


——_— 


Tei 


< 
? 


FA 


- A- [| Ce, 


vl | 
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To be ad- { 16cde-þ-4db-j-5p | 3G* +-aef—de 
' ded. ; — 8cde--2db 4c*+-24g- A 
— 3cde — db 2c*-+-  - 
Sum g$ede-þdb-J-5p | bgef—ab 


G———> cena E——o— ——  O— 


TOmeEI——_ —_—_—— 


LR em 


CHAP. IM. 


Subtraction of Algebra 
tegers. 


of the nature of ſubtra&ion, but 
e you a general Rule for finding 
remainder, exceſs, or difference of any 
tities, and that in all caſes whatſoever, 


[ Shall not here need to give you a 
V 


ick In- 


definition 
ſhall only 
out of the 


"5 


I. When a Quantity Single or Compound ,is 
given to be ſubtra&ed from another, then change 
the ſign, or ſigns of the quantity to be ſubtra- 
Qed, into the contrary ſigns, that is4- into —, 
and — into +; which being done, add the two 
given quantities together by the Rules of the fore- 
going ſecond Chapter, ſo ſhall their ſum be the 


difference, or remainder ſought. 


E x a-mle. 


6 Subtrattion of Chap. 3. 


Example 1. 


Et it be required to ſubtrak 3 a from $4, 

The quantity here | 6g to .be ſubtraQed is 3 
which according to the ſecond rule of the ſeco 
chap. is+3a, therefore muſt its ſign be chan. 
ged into— + will it be —34, which being added 
fo $« (by the third Rule of the ſecond Chap.) 
their ſum will be 54, for, 84—3a=54a, and 
84 and js the difference between the quantities 
ſo much 34a. 


Example 2. 


Let it be required to ſubtrat— 3bc from 4br, 
Here becauſe — 3bc is the quantity to be ſub- 
traced, therefore muſt irs fign—be changed in 
to, To will it 'be -+36bc, which being added 
to 4bc, by the ſecond Rule ot the ſecond Chapter, 
their fum is bc, for , 3hk&+qbe=7be, and {6 
j _=_ remainder when — 3 bc is ſubtracted 
C. 


Example 3. 


Let it be required to ſubtra> —3bde from 
—g9bde. : 

. Here becauſe — 3h4e is the quantity to be ſubtra- 
Qed, therefore muſt its ſign—be changed into-þ, 
fo will it be -|- 3bde which being added to - gba: 
according to the third Rule of the ſecond Chap- 
rer their ſum will be —6bde for + 3b4e—gbde 
= -- 6bde, and ſo much is the remainder when 
— 3b is ſybtiated from - g6de. 

Example. 
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Example; 4. 


Subtratt 3cd from $4e. The fign of 3cd be- 
ing changed, it will be—3cd, which being ad- 
ded to 8de by the fifth Rule of the ſecond Chap- 
ter, their fum will be 84e -- 3c which is the re- 
mainder when 3cd is ſubtracted from 84. 


Example x. 


What is the remainder when—3bc is ſubtra- 
ted from 2cd ? Facit 3bc-þ2ce, or 2cd-|-3bc, 

In all which Examples you ſee that the ſign 
of the quantity given to be ſubtratted is chang» 
edinto the contrary ſign. 


More Examples of Subtraftion of Simple Alges 
| braick Integers. 


Example 6. Example 7. 
From 3cd —bs WP . 
Subtrat e 4d —38 be 
Remainder 3cd—cd | $bc— 5b. 


_ w—_— A ———— 


Remainder 34 
contrated  2*4 | 366 


ee EL eee eee In 


Example. 


Example $. Exanple g, 


| From'8Þ +34a]. —cde 
Subtrat— da] —2cde 
Remainder 3da+da | '—cde—2cte 


_——O—_ —————_— pn —— 


Remainder 
contracted bas | — He 


_  ———— —_—_ 


- And when it is required to ſubtrat a Coms 
pound Integer from a Compound Integer, the 
operation will not in any wiſe difter from the 
' former, obſerving always to change -- into ==, 

and — into +, as will appear by the following 
Examples. | | 


E xamples. 


From 34+4b let it. be required to ſubtra@t 
24—þ., Here 24—& being the quantity to be ſub- 
trated from the other , its ſigns muſt be chang- 
ed into the contrary ſigns. And then inſtead of 
2a—b you will have - 24-|-b, which: being added 
tq 34446 the ſum will be a+5b=34+44—22a+6, 


and ſo mnch is the remainder, when ſubtraction | 


is performed according to the tenure of the Que- 
ſtion. See the work laid down as followeth. 


From 


Addition of Chap. -z. 
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From ga-þ-4b 
Subtrat 24 — b 


Remainder 34-]-4þb— 2a-+b 
Remainder Bs 
contracted Tab 5b 


L O—— 


Example 11. 


From 344—24c-|ab let it be required to ſub- 
trait aa-j-3ab—3dc. The quantity here given 
to be ſubtrated is aa+3ab— 34dc, whoſe figns 
being changed ,, it will then be — aa— 3ab-1-34c, 
which being added to 344— 24dc-jab, the ſum wall 
bezaa— 2dc+ab— aa— 3ab-3dc, which according 
to the ſixth Rule of the ſecond Chapter, is edal 
to 24a-]-dc— 2ab. See the following operation. 


From g3aa —2ac+ab 
Subtract aa-j-3ab— 3dc 


— 


Remaind. 3a4—24c-þ ab aa—3ab-3dc 
Remainder * 
contracted S24a+-de — 2ab 


But when the given: quantities are unlike, then 
place the- quantity to be ſubtracted immediately 
after the quantity out of which it is to be ſubtra- 


- ed in the ſame line, changing its ſigns, which 


new quantity when the ſaid quantity is ſo an- 
nexed, is the remainder required, which will 
admit of no ContraQtion, becauſe the quantities 
ae unlike, Example, 


\ 
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Example 12. 


Let it be required to ſubtrat 3ab+42aa from 
bc--6cd, the quantity given to be ſubtrafted 
is 3ab--2aa which annexed to the other given 
quantity, changing its ſigns, will give bc-þ-6cd 
— 3ab— 2aa, Which is the remainder required, 
Sce the following work, 


From nbc4-6 cd 
Subtrat 3ab-|-2ax 


— — Me—I—m— On, 


Remainder 9bc-|-6cd4— 3ab—244 


Aore Examples of  ſubtration in Compound Age 
braick Integers. 
' From” -3a4-4-2bc | | $rd—3de 
Subtrat 24aa-+4bc —2rd— gcd 


Remain, 3aad2bc--2a4--4bc | 8rd -3dc-Fa2rd+gde 


RCM Y at 2be | ord $64; | 

From G6ace+3cd—bc 

SubtraQ - 4ace—c4— bc 

Remain. 6ace-3cd—bc —qace-Þca-5be | 

Rem. EE 

Gohr. F 2ace4-4cd-|-abc 268 
From 


Pa 59 AS 


1 BR... 
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From g34a—2bc45ab 
Subtract 24a4—2bc— ab 


Remain, 3aa— 2bc-þ-5 ab—2aa--2bc-hab 


QgI———  - 


Rem. 
tae. } aa-T-Gab 


— — ———— VE——— 


_—— — 


from 8a*þ3bc—3d z3cd-|-54 
Subtract 54% 2ab— 3c 
Remain. 8a*-þ-3bc—3d—54* | 3cd+$a—2ab+3c 
Rem. pw” $i} 


cont, £34*-+-36c= 34 


—— I. ee ox. gr_ —— 


As in Natural Arithmetick, the remainderand' 
the ſum ſubtracted being added together, will be 
equal to the number from which'the ſubtraQton is 
made, fo 1s It likewiſe in Algebraical Arith- 
metick, for” if you add the remaining Quan--- 
tity to' the quantity ſubtraQed, the ſum will be 

al to the quantity out of which the ſubtra- 
on is made. As in the firſt Example of this 
Chapter, where it is required to ſubtrat 34 
from 84, and the remainder is 54, now if to 54, 
you add 34, the ſum will be 5a-þ3a=8a; And 
in the twelfth Example, where it is required to 
ſutra 34b-j-24a4 from 7bc-1-6cd; the remain- 
der is found to be ybc-|- 6cd— 3ab— 244, to which 
if you add the number ſubtrated , wiz. 3ab4= 
244, the ſum will be 7bc-|-6cd equal to the g1- 
ven quantity out of which ſubtraction is made,-. 
for 24b-|-144 being :dded to— 3ab-- 244 they de- 

| {troy 


- | Multiplication in Chap. 4 f 
ſtroy each other, becauſe their ſigns are min 4 


- and this may ſerve for a ſufficient (and indeed 
the only) proof of the work. | $9 


CHAP. IV. p 
F 
Multiplication in Algebraick [ 
Integers. yo 


I. I 'N. Multiplication , of Algebraical Quanti: 
|, ] ties, there are always two quantitzes gk. 4 
yen, to find out a third. 


[I. The two quantities given are called the 
Factors, and the third quantity invented , of W* 
found by the ſaid FaQors, is called the Product, Wu 
Fact, or Rectangle. p 

4 


HI, When the given Fattors are ſingle quan- WY 
tities alike, or unlike, if they have not natural Ar 
numbers prefixed to them, rhe fad 15 diſcovers, 
ed at firſt ſight, and is performed hy joyining 
both the quantities together in one, without, = 
any Charater between them, like letters in a 
word, = 
Bar ſpecial regard muſt he had to the ſigns of 
the given quantities, in all kinds of Multipli- 
cation, 


{ 


RT 4A — ; ; oY ; 
"© Chap. 4s - Aletbratch Integers.. 257 


tation, whether by ſimple or Compound Quan= 
tities, and whether with, or without ftiumbers 
preſixed to them: the nature of the produ& 
wholly dependirig thereupon, viz. - If the figns 
of the quantities to be multiplied together be 
alike, that is,” both - or both —, then the ' ſign 
of the ' produtt or fact will be, but if they 

of different kinds, viz, the one-+,and the other 
—, then the ſign of the prcdu& -will be —, as 
you will find by: the feveral examples follow- 


\Example 1. What is the Product of e multi- 
lyed by 6 ? Facit ab. -- 2M 
Nere becariſe both the Fafors are ſigned with 

therefore.the fign of the produdt is +. ; 
Io like manner, if the given Fattors had been. ' 
and --b the produt would have been ' þ or 

'the ſame as before, becauſe the ſigns of the 
org are both alike, viz. both—. 

But if the given FaQors had been Fa dnd—b, 
--4 ard -+b then the -produ&t or fat would 
e been--ba Or--ab, becauſe the ſigns of the Fa- 
$are onlike, viz. the one*-and the other—, 
ſerve the like in all caſes whatſoever. | 


Example. 2. What is the ProduCt of abc mul- 
plyed y cd ? Facit abccd or + abced. . 
if you had been to multiply --abc by--cd, 


4 


, ” 
« 


ea \ 


JÞ 


of 
>, 


N- 
ral 
>f'e 


produft would'have bee 
ubced, WP. 


_ 


n the ſame, viz. abccd,” 


"SY bir if the Factors had been-obe by + ca,” 6r, 
Wu. &c by --c4,” then the Fatt would bave been 

| ed, becauſe the ſigns of the Factors are un-- 
of = : 


* 


> 5 't & | 
X More 
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More Examples of the like Nature. 


Multiplicand +ab » — &C af _ i Bb 
Multiplyar ade —ac |faf | 


The Produft +aabde | TÞaatc | - anaeff 


' 


IV. When the Quantities given to be fibtra 
ed are Single, or. Simple Quantities, (whether -F'- 

alike;or unlike) ji natural numbers prefixed to 
them,then in ſuch caſes let the natural numbers be” 
malriplyed together, and to their prody& ann& FF- + 


the produd of the given Algebraical Quantities, WF - 
they. being multiplyed together as in the It "© 
Rule, fo ſhall this new ; mae found be the W'+ 
produ& required.-.i- As the following Et-W-- 
amples. Ft 


Example 1. Let it be required | to multiply 5 


94. x. "5h > 
"Firkt, I multiply, the numbers prefixed to hath WM +1 
quantities, the one by the other, viz, 9 by, 1 
and their produC is 27, to which 1 ener 
Letters contained in both quantities, wiz. 44 
and. they . make 2744, which is the produR, & 
Fat required. | | | | 


Example 2. Let it be requircd to multiply: 
3aa by 4b. Here firſt .1 multiply the numbers 
prefixed together, +iz. 3 and 4, and they make - 
123 to which produ@ I annex the Letters df 
both quantities given, viz. aa andb, and thy 
make 124ab for the product required, 


= — wy nd wy, 4 of we. 


bd » 
; E | 
1'4 ©} 
od # [ XA 4 
1 
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= Ruagle 3. What is the produt of — 3c 
S _ Here firff I multiply the. given numbers pre- 
** fixed, viz. 3 and 5, and they produce (5, £9 
- which 1 annex the etter in both the quantities, 
- "pit. abc and cd, and they make rye to which 
- Iprefix the fign +, becaufe the ſigns of the given 
| Jorg were both alike; viz. — and- then will 
. the produ®t or fa&t be 1 5abeed. 

\ © Example 4. What is the produft of +645 mut- 
bpiyed fy 3d? | ” _ : 
-— Firſt, wwltiply the numbers prefixed , viz. 6 
>" and 3, and the produ& is 18, to which I annex. 
++ the Letters in both the given quantities, «4 and 
"td," and. it makes 1$4bcd, to which I prefix the 
-* 6gn— (becauſe the ſigns of the Faftors were un- 


ba »iz. the one +, andthe other—) and ther 
[EE will de— 1 8ahcd. 1 


hs is More Examples of the like Nature: is 
2. ip! jcand J7 4 00T 20f 14, k 
\*Multiplyar Gre | 6f | 3/ | ; 


—_— > —  — —_— n—_ 


PIER INTE 


- 


Frodutt 48/prs { 288hef | 6odf* | 84gbt 


— = - uw —— -  ——— 


a> ELS SS TREO SRKESRIT 


'V. When Compound quantities are to be mul- 

' fiplyed,;” the operation ( in effe&t ) is the ſame 
-with multiplication of Simple Quantities deli- 
-Vered in the foregoing Rules, for you are to 
multiply every particular quantity in the multi- 
* plicand by each particular quantity in the multi-, 
plyar, ( not - regarding whether you -begir? the 
work at the right hand or the left) and then 
+ let the ſeveral products be joyned together ac- 
X 2 cording 


_ 


=FAEZ 


& 


296 : Maltiplication in Chap. | c 
* cording to the Rules of Algebraical Addition, W 

and that ſum will be the produ& tequired: The M Fy 
| following Examples will make the Rule plain, |. Fon 


SR] 
-, 
- 


Example, 1. 


In the firſt place let it be required to multiply 

(a PS quantity by a ſimple, viz.) ab-þ4 

' by a. Andin order thereto, Firſt, I multiply 
into ab, and the produ@ is aab, and then into 
4, and it produceth ad, ſo is a&b+ad the pros 
du& re;uired, each member of the produt be- 
ing afftrmative, becauſe al} parts of the FaCtors 


were Affirmative, 


Example 2. ' Let it be required.” to multipl 
Multiply aa-+ab-*c  actab--c by b. The 
by +6 ' +. ProduQt. of a4 by 6b 
 ———— --aab, and the produt 
Product aab-|-abbbc Of ab by b is+abb, and 
the produ&t of =c by F 
-1s—cb, all which partls 
cular produQs being joyned, and one Compound 
quantity compoſed . thereof, it will give _ 
abb--bc for the produtt required, See the wo 
in the margent . - 


y _ _— " S - - 
\ af VF, 1X8 y . D P s 
4 by , | ) 
oS- = 2 = - L:8-1 B 8 _ dM 
= 


YU 


E xampie 
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Example 3. Let it be required to multiply the 
| Compopnd quantity «c-|-dg by the Compound 

Y quaurity c- 4, 


Multiply ac + 
| | y c+d 
/ 7 36 06, IAN acl 
p acc-cdg 
% 4b aca-rdag 
: Product 00m hey # 
ſs 


Firſt, Multiply each member of nai: 
cand by c, and the product is acc-{edg,” t .* 
-multiply each member of the mulriplicand by d, 

and the produdt is acd-|-ddg, which two pr vets 

wY joyned together by t © Rule of Algebrai- 

al Addition, the ſum is acc edg-þaca>j ddy, 

"which" is the product required, as appears by the 

| operation, 

— Example 4. What is the produtt of ws mul- 
tiplyed by da— ab ? 


Multiply deb 
by da ab 


| ddas--dahe 
? le ; — aadb _ abb: c 


— 


, 


Product. | ddge-+ dake—andh— — abbc 


GG —_—_— 


KY fic, Multiply the 2euiplicard d+{bc by 4s 
(the firſt ſt member of the mulji Til and it* pro- 


F cerh ddaarj-dave, \ then oP y the aid Admiri- 
wr 7 Plicand 


2» dw ® 
* — 
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Plicend by—ab ( the ſecond member of the mul- 
Fiptyar ) and it produceth —aedb—abbc, which We 
Iwo quantities being joyned | give. 
ddaa-}-debc — aadh— abbc for the prod required. ' 

As you may ſee in the Operation. 


Example 5. What is the Produ of a-\b- 6 
Moors. by «-pb=—c? _ [6-eY 


Multiply _— | 9 


by A _ 
— — 4 
ab bb— bc 
— 4c — bc cc X 


— — — —— 


Produt aj 24h —24c-4bb— 2be-pce | 


——Wu 


Firſt, Maltiply each member of the Multipli- Wl 
cand 'by « (the firſt member of the multiplyar} 
and it produceth a«-4b—ac, then multiply each 
ſaid -member in the multjplicand by 6, (the 
cond member of the multiplyar Y. and 'it produ- W 7 
ceth ab-|-bb— bc, then multiply each mem 
the ſaid multiplicand by—c ( the third and laf 
member of the multiplyar) and' hy grecel 'Y | 
—ac—bcÞFrc; which ſajd three produits being il * 
joyned together according fo the Rules of Alge- 
raical Addigion,will give aa-þ 2a4b—zac-|-bb — ht 
++ce which 4s the Square of a+b—r or produ8 
required, as appears by the whole gperation, 
' And if there are natural numbers prefixed to 
any 'of the Compoynd Quantities, the operation 


will not be different from the foregoing Exaw» i » 
ples of this Rule, regard being had to th fourth Fe 


[ 


= 
FR * __ — RT "x 


BY 
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/ Rule of this Chapter, as wil appear by the fol- 
| loyiog Example, 


Example 6. What is the Froded of as 
; Yds by 4b—3c-? | 


Multiplycand 3b+2c 
Multiplyar 4þ-= 3c 

i + I 2bb+8bc 
| ; — gbc—Gcc 


— —— 


_ m— ST 


* Product 12bb—bc— 6cc 


— — -.— — 


Firſt, By the fourth rule multiply each mem- 

ber of (3b+25) the multiplicand by 4b, and the 

"BY produttis 12bb-+86e; then multiply the faid mul- 

8 "Uplicaad by y = 3c _—_ uQt is — gbc—G6ee, 

- which being add bc, the ſum will be 
 12bb— bc — Gos which | * the "codact required. 


Example 7. What i A the product of 26+26— $ 
multiplyed by 26-87. 


Multiply 2a+2e—$ 6 
by 24—5 | 


— —— OW CO— 


44e—164 
—104— 108440 
Product q44+44t—264— 1084-40 


| — 


- Firſl, aof3e—s being wultiplycd by 24, pro- 
, "ih 444Þ44c—164 , X -n 24X24=444 and 
24K26=144; 


—  — -. ——— 


_—n.ES.DÞ 0 DST EqEepASTT -r.DT,” 


24% 


"RO * ; bi 44 
Prod, 1244+-48)b—76a=18ac—6bb+g6c = 4 


hs . . . | ” " | ; "Mk 
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24==44t and 24x —3=—164 which is mark-Y, 


ed with—, becauſe the ſigns of the . Faftors' are 


unlike, viz. —$ and +24, Secondly 244 2:=$Þ * 


baing . multiplyed by— 5, produceth— 104— 10e 
40; for a= 5 x9e, and — $x-þ-2e 


==10e, and--qx—8=—+-40, all which qanti-' ? 
ties being joyned together by the Rules of Alge- 


braical Addition will give -|-44a-+44e— 264 - 10! 
+40 which 4s the produ@ required.Ses the work, 


Afore Examples im Multiplication of Compound Alge- Y- 


Mul Tits | png Integers. 4-36 
ultipiicand . 3b---2c canq-36—6 
Multipliar * - th | *$ 


C——IIC——_— Lo en —_—— ____ ww —— 


* Produf& ghb46bke | 24c4+3246— 48 


G—_— — - -—— nm ——_—— 


Multiplicand 2ab-Hhed 
Multipliar ' 3ab—bed 


_  —  ———_— CLI —_— oO — - 


Caabb+ 3bbacd 
' — 2bbacd— bhccad 
Produ& Gachb+bbacd—bbeedd 


Mult,- 3a+bb— 16 


Mult, 44—Ct-- 4" % 


rmonmninenanimmns ern tn oodoeeerrn ect eee en eat 
. =y 
» 


1 244-T-44bb— 644 
— 1 84c— 6bbc-+-p&6c 


'—T24-— 4b} 6, 


mp Wonmenmmomnns wenemeremms eodummmcm— a 


—_—_— co ww 
b 


bd+- 64 


FOX" nc rem—g——_ , th ; 
_ \Y —— - ” ———o———oo—_ — po————_ | 
T2 Multiplicand 


, 2 ;» 7% P 
© eu - & Jn i 
a . 
_ mc hs A a 
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1  Mulciplicapd 34b-j-4cc » 24 
- Multiplyar 24ab= 3ce—4 


Sues Fre en ett eerie of Sf AC Is COR 


Caabb-\-8ccab — 444h 


* to $8.2. ———_ 


= gabcc—1 26*-5 Gace 
ws zeah— 4acc 244 

z Produtt Eaadbai- —7 aab — abcc—t 26% 4 = 2.40 ++ 244 

=» x £ , —— Lect D) — ads 
6" 

— — TY 

& »* 
j | : 
; CHAP. V. 


{ Diviſ on in Algebraick lotegers: 


Common Arithemtick ) there are two 

ities given to find out a third ; which 

ntiey ſought js called the Quote, or Quo- 
and of. the quantities given, that which 

'ts ko bedin is called the Lividend, and the 
; tity by which it is to be divided,” is called 

+, e Diviſor. 


1 Tx Diviſion Algebraical (as in Diviſion in 


| Tye When it is required to divide one number 
+ cp by another,-if you place the Divi- , 
| for the. Numerator, and the Diviſfof for 
- the Denominator of a FraQtion, that Frattion 
fo ! Fompoked | Is equal to the Quotient that "_—_ 
ariſe 


202 © Deviſion of Chap. 5 |} « 
ariſe, by the real Diviſion .of the one by the Þ} - 
For if it were required to divide 4 by 5, the 
otient would. be 5, or if it were required to 
ivide 12 by 7, the Quticne would be + 3—i:, 
The reaſon of which is the ground of the gene+ 
ral part of Diviſion in Algebra; for when one 
quantity isto be divided by another, ſet the quan- 
tity that is Dividend for the Numerator of a 
Fraftion, and the quantity that is the Divifor ſet 
for the Denominator,  * | 
So if it were required to divide the quantity þ 
by the quantity «, I would place tham thus, viz, 
*.which fignificth the Quotient of 6 divided 


. fs * | . 

' In like manner if it were required to Di- 
vide abe by '«, the Quotient would be =. 
And if 52. were to be divided by 3ca, the | 
Quotient would be 5. And if bcd wereto 
' be divided by 7, the Quotient would be , 
The ſame 1s to be obſeryed in Diviſion of 
Compound Algebraick Integers , for if it 
were required ' to divide a+b by «c ®the 
Quotient, would be ==, and .if 54 wereto Y- 
be divided by 34Fbcd, the Quotient would FF 


3n4-bca* ” 


I * Chap. 7.  Algebraick Integers, 


} lore Examplts of Diviſion according to the forego» 
he of ing Rule. | 
q | F 
:Y . Dividend cd | 3dce | 3aa-f-e—f 
. ' Diviſor fg | 156 | «the 
1e —  — — — ——————— RX — — 
"3 cd | 3dce | 3aape—f 
4 Quotient —— —— 
t 

fe 156 ah 
4 Dividend a*b | 156bb | Gas 

-  Diviſfor 3b 7ce |. 3 ; 

, ot | 15 | Ga 
, Quotient me — ————_}44 
(o 3b* JC . 
0. * 4 ang peo) 20a 
(< - |. When in an quotient. that is expreſſed 


KY +according, to the foregoing 9, there are the 
ſame Letter or Letters repeated 1n every or 
© FF - meinher of the Numerator and Denonlizcter, 
0 Y you may cancel ſuch Letter or Letters, but be 
| F fare that what you cancel in one Lp0rty to cancel 
' the very: = in all the reſt, ned this new 
; anti a true quotient, equivalent to what 

F. yes the i; Aid Letters were cancelled. 


.. Example, What is the Quotient of bd di- 
vided by 6b? narnng to the foregoing 

( F Rulethe Quotient is =; but becauſe theletter 
b is found both inthe Numerator andin the 

- Denominator, therefore cancel & in mm of 
- raem 


J Diviſion of 7: 


$94 
them, and then you will . find the Quotient: 


( _ 


& =P . 


. tobe qd, for 
Again let 


Chap. of 4 | 


- 


it be required to Uivide ab-+a | 6. 


by a4, the Quotient is ===, and becauſe} 


the letttr « is found in every member of the 


Numerator an4 Denominator, caſt it out of 


every one,” and then you will have *# for 
the Quotient, | | 


Likewiſe if you were to divide a+abc+abt | 


by aka +abf the Quotient you would find to 
be ons which being contracted by cancel- 
ling 4b ur each member of the Numerator 


and Denominator , there will be found: 


:#== for the Quotient. 
And bb-+b being to 


tient abbreviated, for =PF==== and by can-« 


celling.b in every part, there will be +; 


- and —=Þþr1, 


= 


The fame. is to be obſerved whether the* 


by 


bgns be-}-or—; ſoif it berequired to divide 
c 


ce, b 


Qed, or abbreviated will be tound to be=; 


” worm! 7 


be divided by &, the! 
Quotient will be=®= and by cancelling h in! 
every part, there will be 6-+1 forthe Quoy” 


bae— bce the Quotient will be - 
" =: And becauſe 4» is found in each quan- * 
- tity, I cancel it, and- the Quotient contra- | 


= 


Apis oo” mHogoSLCOcrnenoa goo” 


: 
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it - Kore Examples of Contratlions or Abbreviations ws , 
Y: Diviſion of Algebraick Integeri actording t0 the 


ad © for e&0ing Rule, . 
| >@ 0 þ 
ſe - Dividend aaa | ad — ak-j-a bed-rerd on 
q -  Divifor aa p* cgd—cmd 
Vs © " SLES 
r - aaa | 'ad —#h-|-a | bed-j-crd 
F - Quotient | et = 
U | aa 08 | cgd--cmd 
OO —— rn mend 
s Quotient J- I cv 
- contrated S . | d- k | d | g--m 


TV. If when it is required to divide a Simple 
.or Compcund Algebraick Quantity by a- Simple 
"WM Quantity, there be prefixed to every member a 
4 - opt or numbers, that may be divided by 


other 'number without any remainder," then 
Inſtead of the given prefixed numbers prefix the 
Quotient of each of the ſaid numbers divided 
by the ſaid common meaſarer, not negleQting to 
;Gncel -any letter that. may be found. in each 
part of the Numerator and Denominatcr, ac- 
cording to the foregoing third Rule, As for 
. © Example. - : 
. YH Divide 166be by 4bd. Here according to 
'Y the foregoing Rule, the Quotient is 2£*, but 
becauſe the prefixed numbers 16. and 4 will 


admit of 4 for a common meaſure, therefore 
Idivide them both by 4, and the Quotierits 
ae 4and 1, which I prefix to the given 

Þ Quantities inſtead of 16,and 4, and then the 
* 0 | Quo- 


yo6 | Wyſs is Chap. bf 

Quotient will be = =, and becauſeh ; 

_ xSscontained hon Bo Soak, as and the 

Denominato?, cancel it, © have you 44: 

for the Quotient Lrequnye. 

Moreover ks MS theing ven to be 
T by the portant be found 


Fo wk fr diſcover that the prefixed 
numbers 15, 12 and Fo have 3 for the 
common meaſure, oy which they" being & 
verally divided, give 5, 4, and 1, wh 

| being'prefixed to af Quantities yo 
(which is tbe 20s quantity is cancek 
led) there will be === for the true Qu 
tient t required. 


oO : 


AE EN NE eto rote = 


les of Contraftion in my acthh 
re wp > ewo laſt Rules, on 


Divide Bbe |] 284 | 324bc 
by 4b 16d | 1i2acd 


Bc | 28d |- 32abc 


A Quorient — =_—_—  __—— — 
| 4h [| 164 | 12acd 
EE OT LS 


Quotient 2 "2 7 8 
contracted PE: W 


—— . Mt Mw molt ai 


V. Whew in Compound uafititiesone or mo! 
letter or letters is repeated in every member, 
then will the remainjng letters im each Tens 
even 


iT Chap. 5. Algebraick Integers. ; 367 
(evenly divide the ſaid Compound quantity with- - 
-out any. remainder,, and the quotient will be the” ' 
{Letter 'or letters repeated in each number 2s 
FJ zforeſaid. As fore Example. 9 
1. What is the Quotient of ba+ce divided by- 


- A T4 


© 44+? Here it is evident that the will 
in{F be 4; for proof whereof take the Diviſor &+c, 

-F and multiply by the quotient 2, ,according to ' 
-he fifth rule of the fourth Chap. and the pro- 
"dn& will be baÞca equal to the dividend. 

. 2. Likewiſe if it were required.to divide 
" -pV\ans by Tc, the quotient will. be found to 


io 
\elr 

| 

w ad. | 

0. 3. Alſo by the ſame reaſon if you Eivide 24þ-— 
ce 24c4— 24d4b by b—cd—db, the . quotient will be 
nl 24, and if you divide the ſame dividend by 2þ 
"" Þ 2:4—246, the quotient will be a. + I 


all. More Examples of the like nagure- 


Dividend 6abF2adc | pre hy —c 
Dividend 65 T2de 1 4b $34'—1 * 
a Jena 


—— EY 


- c 


— OBS TS Br ———— —— 


' The reaſon why —1 is the laſt number of the 

- Jaſt example is, becauſe — c, - or— 1c is the Laſt 

number of the Dividend, for according to the 

+thirteenth Rule of the, firſt Chapter, when a 

uvantity hath no number prefixed to it; it is 
ſed to have the number 1 before it. os 

-. And here note, that as in Multiplication of 

£ —— rigs Integers+ by +, and— by « produ- 

»ceta +, andÞby — produceth—, ſo in Divi- 
lion, if you divide + by +, or — by — ,” the 


kgn 


ff 07 | R - z$ PL a hy in = | " 4 
5 -Divifien of + Chap: 5We 


. a of the Quote will be +, but. if you divide: 4; 
* —, or —, by-1-, the fign. of the Quote will 
be; fo if-34þ be divided by 34, the Qyote will +, 
beb, or 4b, and if —3ab be divided by--32, the 
Quote will be+, for if you multiply —34 by -|-,2 
* the uf will be — 34b by the-third Rule of- 
the fourth Chapter foregoing. - Alſo if you divide | 
-F-34b by— 34, 6r — 34b by +34, | the Quoticnt - 
will be —b, for -|-34 being multiplyed by —b,% 
_ produceth — 34b, and— 3a being multiplyed by ; 

— þ, preduceth-|-3ab. : 


VI. From a due conſideration of the manner * 
of operating the Examples of the'laſt Rule, a; 
way. may be diſcovered to divide a Compound; 
Quantity by. a Simple, or Camponnd Quantity, 
and to find out the true Quotient when it likes.” 
wife will be a Coinpound Quanzity, the prattice..! 
of which will be made plain by the following | 


S320 Bars o ns 9s 


Examples. ; 
Ke Example I. Let it berequired to divide bet cold 
by.a. Baving placed the Dividend and Diviſor- 
, as is uſual in vulgar Arithmetick, and as you ſee 
- in the ſoRlowing operation, 4, 


a) ba--ca (be 
—ba 


>= ” & 


= PD 


TW . th 
Ot — — —— 


(0) FEA 


| Theh do 1 ſeek how often' a is Contained in bs. x 
Cthe'firſt member of jthe Dividznd) and the an-, 'F 
$ ſwer 


* <Q 1; 5: Algebraick Integers. | 1d 


le \Y fuer is b times, therefore 1 put b in the Quo- 
it "tient, and thereby I multiply (a) the. Diviſor , 

\lY 29d the produtt is Y No which muſt be ſubtradted 
<Þ 6 om ba In the Divi and therefore I change 


yo its Ggn info — be by the firſt Rule of the third: 
_—} Capter ,- and there remaineth o, then do I 
he bring down +ca the next- member of the Di- 


-vidend, and divide it by -, and the _ BE. 
"© |, by which | again multip'y («) the Diviſor, 
F and the produtt js cs, which ſubtrafted- from 
«there remaineth o, ' and ſo the work of Di- 
viſion is ended, and I find the Quotient of 
b&þ-ca divided by « to be b++ ; for proof where- 
of if you multiply bc by 4 ( the- Diviſor) the 
_ will be baFca equal to the given Divi- 


LR SANSES -* o 
a WOW» ON % 


| Exerpl '2. Let it be required to divide 


+ca+bebce by b+c. : 
of be be of the Dividend and Diviſot 
Hi order tothe work with a crooked line behind 
"FF Fhich to place the Quarient, as in Common'- 
7 Rtithmetick ; then firſt1 ſeek how often b ( the 
Y firſt member of the Diviſor is contained itt ba, 
JF (*he firſt member of the Dividend) and there ari- 
Beth 4, which 1-put in the quotient, and there- 
Y 7 multiply each member of the Diviſor , viz. 

b+e, and the produt is ba+ca, which place un- 
G&r the two firſt quantities of the dividend to- 


Sons ors 
ST Tx 
- TS . 


PO Meh bb £5 17.M gow = ” ws 


ML +> as... 


'Y Yards the tefr hand, viz. under ba-þbe, and by 
Fthe firſt Rule of the ſecont Chapter ſubtra& 
Yi therefrom , ſo will the remainder be © ;ato/ 
which 1 bring down the remaining part of the 
Þ {lividend, viz. here, and divide be' by e, and 
: Fthere ariſeth in the cuotient e, by which I multi- 
"4 u the whole Diviſor bc, and the Product is * 


% 


i ce + which ſubtrated from the Divi- 
I. | W: dend' 


ro Fa 


. — . 


310 Diviſion of Chap, 6) q 


- dend+be-{-ce, the Remainder is o. See the whole 
work as: followeth, | 


3 Quotient 

. bbc) bakcatbetce (ate 
5 ba--ca 

: © O-þbe-bce 

.”' beþce 


—_ — —- - 


© 0) 


So that the Quotient is ae, now- to prove 
' the work, multiply the Dwviſor bc by the 
Quotient (ae) according to the fifth Rule of 
the fourth Chapter," and the Produi# you mil 
find to be'bara+be-+-ce which is equal to the 
given Dividend; and therefore 1 conclude the 
operation to be truly performed. 


a « M7©«<. a a 


: re 2 In like manner, if you divide 
abdcartcd - ae— de by a+d, the Qnotien 
wall be found to be b-+c—e according to the fol 
lowing work, © 


aotient 


' ad) bat bd+-cat-d- ac-- de (bj ce 
ba-|-bd 


© O-Þcatked 
=-ca-\-cd 


© Oo=m—ac—de 
 manfgt = AC 


M————_—_ 
_— 
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(0 ©) 
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- YChap. 5. Algtbraical Integers, as. * 
ole Þ} © | | | 
The work of the laſt Example explaintd. 


In the foregoing Example, firſt, I divide bz 
(the firſt member of the Dividend) by & the firſt 
quantity or meſnber of the, Deviſor, ard there 
ariſeth 4 in the "Quotient, Which Is <a, ( be- 
cauſe the ſigns of the Dyvidend: and D3viſor are 
+) and thereby I multiply the Diviſor a+4. 
and the Produf# is ba-|-bd, which I place under 
the two firſt members of the, Dzvidend as you 
ſe in the work, and ſubtraa it therefrom; and 
ns remainder is o, to which I bring down the 


the Y yo next quantities, viz. +oa-bcd. 0, ; : 
« AESThen do | divideÞr ws by: <, and there. ariſeth 
wil Y the the Dividend and Di. 


— +c, (becauſe the ; | 
are both figned--,) by which I multiply th 
Piviſer, the Produft is+cx+cd which 
epnderthe Djvidendgand ſubtraQit therefrom, 
and there remaineth o, to which I annex the two 
next and; laſt members of the Dividend, viz. 
war—dez and divide—ae by-ja, and the Quo- 
> fol 5; (becauſe. the ſigns of the Dividend 
Diviſor are different, viz. the one+, and 
the other — ) and thereby I multiply the whole 
Diviſar, and the Produtt 15—ae— de which ſab- 
e HF fratted from (—ae—de) the Dividend, the re- 
mainder is ©, and. fo the: work is finiſhed, and 
the Owotient  arifing by this Diviſion Is b--c—e, 
8 you may prove at. your leiſure. 
* If the quantities. or members of the Doki 
the foregoing Example are not - placed in the 
fime order that is there expreſſed, «.the ef- 
k® of the operation pill be the ſame, as you 
may fee by the following work. | 


j & z Y 2 Djvifer 


6 —_ Diviſion of Chap. " l 
: : * 
Dijviſor Dividend Owotiem. 'Þ « 

ad) ba*} caac-jbd-\-d - de (bee « 

ba-\bd 4 

= v | 

ca]-c . 

S—_— t 

— at —de t 

— ae — de £< 

| ary +'Þ-1 

(0*. ©) 


Firſt, I divide ba by &«,” and the. Quote is þ, 
- by which 1 multiply the Diviſor (a+4) and the 
prodvtt is ba-| b4 which I ſubtra& from ba-F. 
and the remainder is (by the Rule of the *rhird 
Chapter)ba-\-ca — ba =bd which being Contracted, 
by the Rules of Addition is' ca bd, (for-} ba and 
—-ba expunge each other, ) then to this remain- 
der do I bring down- the two next quantities 

. * the Dinidend, viz. :- ac-j-bd which being annexed 
- to the {11d remainder ca - 64 it then (makes fora 

new dividval ) ce - b4-- ae-|-bd, but - b4 and-{4 

deſtory each other, and therefore the dividudl 
c>ntraced is ca—ce, which I divide by a-|-d 8 
before, and the Quotient is-]-c, by which I multi 
ply the Divifor, and the Produtt is ca-|-ed,, which 
being ſubtracted from the. ſaid dividual ca—av 
therem iinderisca ar ca—cd which being colt- 
tr:#tcd, is - ae- £4, to which I joyn the: two 
next quantities in the Dividend, viz. — cd de 
and it mikes ( -- ae - cd-|-cd—d:)== ae— de (fr 
- cd and -j cd deſtroy cach other | for a new d-F 
vidual; which 1divide by the faid Diviſor a4 
and the Quote is -- c,by which I multiply the DF 
| | Va 2 viſor, 


" kb 
cy 


_ ts a Yi os od ee 
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I Chap.:3. Alzebraich Integers, * J1z 
"viſor, and the Produft.is —ac—de, which ſubtra- 
| &cd from—ae—ge ( the dividual) the remaia- 
& ter is - 4: —de-+ae+dt=0, and fo the work is fi- 

- F nifhed, and I find Quotient tobe bjc—e as 

before. | | 

' But here note by the way that it doth not 

always fall out that you are.to divide 

\the firſt member, of the diyidual by Mere + 

the firſt of the Diviſor, but by ſome 

other member which you can diſcover will do the 
+ F- work without making a Fraction. . As in the 
following Example, 


Example 4- Let it be required to divide aa—ce 


þ, 
11/5 £ p . 
th qa Y ogg £=- b f 4, and jb ariſeth Fo 
ird & the Quotient 4, by which 1 multiply the Div;/or 
dB «+, and the Produd is pherwng-4 — ſubtra- . 
nd Y fed from the Dividend (a4 —ee) the remainder is 
'>ce — ae for a dividual, and thendo | not ſeek 
how often 4'is corftained in ee, for then the an- 
fer would be a Fraftion, hut.1 divide ee by its 
correſpondent Djiviſor +e, -and there ariſeth —e, 
4 to be written in the .Quorienr next after- «, 
ual F but not je, becauſe—divided by + quotes —, 
sY Then | melo el whole Diviſor a-| e by —e, 
ti- Y and the produQt is -@ae—ee, , which ſubtracted 
ih & from the fajd dividual—ee — ac, the remainder is 
a} ©, {o is the work ended, and 1 find the Quotient 
31- Y $0 by 4—c. Sce operation, 


a0) aa—ee (a—t_ 
ac 


Pires of ; | Chap 5:4 


—— xe 
\  =—=Ce— &t N 
- —4E—ee | 
1:(0 0) 
| ple 5, it were required'to divide a« 
£21164 by ae-he by the Quotient | ou 
ond to be 4TH, as appears by the work. 
acÞbd) enki (a+ 
ye w”_ 9. "Srhbes | bb 7 k 
RR = IS | 
FNC AA C2 * | Þ 
Ee ple 6. i ; 41: 
Fronple 8 
pg Again aa—bb I 
"Wi 
cs 44g de Herb ak b 
| af bas - | T bo 
| — abb+ | a "Beg 1 ; os by 
3x Chit! ATOW £07 © C oF 
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-&+ 


»” 
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{Otup. 5. 
| . Example 7. Let it be required to divide 


| the , work jen 
4 = Ho you or 4 wed ja and] 
eral. * » oe qnonght Algebs | 
&ed in Divigon as far as. 
ng, method. and the 
following Example, wh id 
Met, and the = om hs a— es "i f 


- mainder being-J-ac. 
2 AF®) aa—hbb4;ac, (rb 
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eprgyy5 6cc by ' 3b 
$ wy will be found to be Cab4-3 ko: 
c following operation, 


in Dividend Quotient 
peace) 1 8abbc—+gbbeeo» 24 bee +244bit3 6cc (6ah-+3bertys 
184bbc-+2 4dcc 


—Fgbcc-+24bce 
—pgbdce-+ 1 2b 


I ————  __—  _ 


—+ 1 2bec-+16cc 
—$1 2bce—+16cc 


—— 


Oo () 


When Algebraical Diviſion according 
rk before delivered ,. will not _ 


fr FraRion-wile,, which'is jride 
practic 


Fell ng. m . der 
ay ets. over Be ifor, as in the 


A Ns anfab \ C2 * 


—bb—ab4ac 
—ba—bb © 


þ O+ac 
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The DoGrine of Algebraicalſ 


Fractions. And Fir ſt, 
Of Redufticn. 


KL & in this myſterious Art, muſt be very 
well acquainted with the DoQrine of Valgar Fra 
Qions,/ a mean- knowledge therein not beſts ſof- 
ficient : for all operations whatſoever. in 'Alge- 
draick FraJions have therr dependence- thereup- 
on,heihg wrought in every reſpeCt as vulgar Fre- 
Qions they are dy the help of the Rules contained 
in;the ſeveral ers foregoing, and there are 


yery. few dveſtions ſolved Algebraically ,, but 


what have one or more Fraftions concerned it 
zt's operatian. | 5 | 
To reduce Frattions, having unequal Denominatort 
to Frallgons of the fame walue , having a cou 
mon Denominator. | » 


It, When you would reduce alggbraical Fra- 
IA to a common Denominator, multiply the 
7 


umerator of the firſt Fra&tion into the Deno-' 


mainatoy or denomjnators &f the reſt, {o ſhall the 
| Froduſt be a Numerator equal to the on__ 
27 as - 


—_— — ov +4 < © = © 


*H' that intends a conſiderable grabereyy 


—_— z ., . CcCEc tt .£<@ PR_— 


al 


_e 
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" of the firſt FraQtion, likewiſe multiply the Nyu- 
merators of the ſecond, third, &c. Fraftions in-. 
to all the Denominators; except its own, and 


- the ſeveral JR ſhall be ſo many new Nume- 
 rators ; then hall the all the Denominators con. 


tinually , ſo ſhall the produ&t be a common De- 
nominator to all the Numerators ſpund out as 


 'defore. 


4 
Example 1. - Reduce - and w_ to a common 


Denominator. Multiply the Numerator a (of 
the firſt Frattion) into the Denominatdr (c) 
of the ſecond Fraftion, and- the produtt is ac, 
for a*Numerator —«, then multiply (4 } the 
Nutnerator of the ſecond Frattion ,into (b) the 


-Denominator of the firſt, and the'produtt is db, 


for a Numerator=4, then multiply: the Deno- 


| minators together, viz. & into c, and the pro- 


be is the Denominator common. to hoth. the 
or 200 & ml the 2 new * Fra&ions be 


Lak 2. What Frattions are—— . 2 and 
c - 


AAS ; , * . | 
h —having an equal or common Denominator P. 


' Faci 


MN _- bed 


-,z and =, for axaxd=aad, = the 


Siterubl a, _ pdebed= the Numerator 
, and CXCXa=eca= the Numerator , and 
ckaxd=cad Which is the common Denomi- 
* fator, . | 


WS: 


g18 


Redutt 108 of Chap, 7. 7 Y 

: « , : ; ; TC 

To reduce an Algebrajca! Fraftion to its loweſt # fo 
Terms equivalent. - 5M 


' Ul, When in the Numerator and Denomi- Þ 
nater of an Algebraical Eraction, 'the ſame let- 
ter: or letters is contained, then cancel the ſame 
in both, and if there be any numbers prefixt, 
if you can diſcover any number that will divide F 
them both without any remainder, then prefix Þ - 
ob quotients inſtead of the numbers prefixed I 7 
ore; fo ſhall this new Fraction be of the & 
ſame value on the Fraftion propoſed. : 
: ix bd 4 . by cancelling < Þ} + 
3 mls he redyched to. - Jin the Numerator- j- 


and Deengngor, &. - & -” þ N 
Alſo ho by being reduced to itslowef s. 
terins will be > by cancelling 4b in every. b 


part, and dividing. the prefixed numbers by 8, I} # 


* More Examples follow. © © bs 7 
> > þ 
\ ; » <Y__ þ | 15rbed abd 
oy. 6.04 * Borkq=ggq - 


— C— 


gm 7. [= 2gadc 8 
EF rien |-m | I2ade+16adb=;e +46 


—__—_— ſ———_— i 
i... 


_— —_—— —_ —_— — — 
* 


Or if you can (in. a Compound Algebraical' 

Fraftinn ) diſcoyer a quantity that will divide* 

the: Numerator and Denominator, without any" 

remainder, {according to the fixth Rule'of the 

fifth Chapter / then ſhall the Quotients be a. 
| - new 


ESO IH 20 7 DP oa 
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Few, Numerator and a new Denominator equal” 
Fro the Fraction in its given Terms, As in the + * 
Þ following Examples. ma 27n s 


_  @$1242-bee 
7 TT 
tf. — — — 264%, CA B- —, 
ie at 24eFree==ae aaua—bbbb * 
TE as—bb  =aa—bb 


To reduce. an Integral quangity tO - 4 Algebraical 
* 4-4. Fr attzon. ; n | 


iv. Moltiply the given quantiy by the in- 
Weronded Deng inator fo hal the Produtt be the 
; gay required, As 1a the following Ex- 
wples. | 


© Let it be required to reduce the quantity þ 
Ht a Fraftion, having «d for its Denominatgr, 
F'! T6 do which I multiply the given quantity 6 by 


| ad, and the produ@ is the Numerator, viz. 'bad, 


ſo ſhall = be the FraQtion required, for- ==: 


- Alſo if it were requiret to redyce the quantity 
eto a Fraftion,” whoſe Denominator ſhould be 

£0 | . be+:ce 
y be it would be, 32>; 3.43 a Wit 


'"'" rfit be r&quited to reduce a mixt quantity 
$4 a FraQion; multiply the 1: - quantity by 


+ Þ the Denominator of the Fractional Part, and 
Y jojn the produtt to the N—_ - the Fra- 
I'part; 1o ſhall the ſum be the” Nu T. 

4 eV: $ 


_ * -n 
Sv a 


{5 Reduce 


. 
" - 
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Reduce a+b+ to an improper Fraf?jon.Mul ; | 
the Integral part. 4+ by the Denominator 4, 
and the Proautt dat db which being added to thei 
numerator c, makes d«-j-db--c for the aumerator, Þ x 
to which placing d for a Denominator, it gives v 
E—==ect+; for the anſwer. 


VI. When you ate toexpreſs an Algebraick [n. 

er Frationawiſe, without an Aſſigned Deno- 
minator, then make the given quantity the Nu: 
mcrator, and 1 _ Denominator. 


© will ab be = and cd will be - and «79 | 


will be = ®>c, | 


Theſe things are fo plain that they need nd 'd 
- farther explanation by examples, | 


- 


4% 
11. == 


CHAP. VIL 


3; 
Of Addition and Gbtradtion [ 
- of Algebraical Fractions: Þ * 


L Hen the Fra® iogs giyen to. be. added 
together have an equal or common 
Denowinator, add the Nunttrators togethery 

, and place their ſum for a Numerator over the / 
- Caml« F- * 


tap. 7 7. "I Alerhraick FouBHous, 321 


mon Denominator, which new Fraftion ſhall 
e the ſum of the given Frafions, but if they 
| | ave not a common Denominator, reduce them * 
by the ſecond Rule of the fixth Chapter, and 


wr, FF then proceed as before. 

ve F | | 
Example 1, What is the ſum of— and 4 ?Fa- 

In. ., a*ac | 

no-Y tit the ſum of the Numerators, Viz. 4 


and «c is ac which placed over the Denomi- 
.nator b, gites 7 =for the ſum DO 


TH 
4 » Example 2. $0 alſo the ſum of - and -. = will 
n , ben x ” . 


EY - br che: 


I" 


BY. Example 3. And the. ſum of 


w__ 
. 


and 2=2) wilt be found to. be for the ſum 
—Þ o tbe Numerators is a+b—c+4-{b4++24- 2þ 
YN =4-. 

| Example 4. What is the ſum of - and > : 


Fact” ® the given Fradtion being reduced to a 


n cn Denominator by rs ſecond Rule of the 
Þ © Chapter, are - and - whoſe nb _— = 


Example. s, What is the ſum of 5 = — and 'L2 


c 


; "5g «ca—bb4—>» zfgbec, - : 
hd Ne. - 

. 
= a : L 


Dy | hy 11. When 


"+222 © Addition and Subtraion Clay. 7G 

It. When it is required to gather mixed quan, 
Lities into one {um \, then add the frach - 1 4 
parts together by the foregoing” Rule, and like# 


| wiſe bring the Integers into one ſum, and the - 
ſum of theſe two ſums will be the ſum requited, F 


Example. | 
What is the ſum of bb. and cd- hn | d 


Fi 
- The Sum of the Fradtions: 'F. 
_ added by the forego- R252 
ng Rule is | | Wo 
To which ſum if you-add ec 
the Integral parts of "the | at 


propoinded mixed Qunan->bþ-{-c d-j-obi RO 
tities, the ſum required wil ——— Fj} 


be. | f 
Subn attion of Algebraical Frattjons. el 


Ill. If «the 2 given FraQions have not a com. Þ © 

' mon Denominator, then reduce them to ſuch by 

' theſecond Rule of the ſixth Chapter, then(y the 
Rule of the third./Chaprer ) fbrae the Nu- & c 
merator of the FraQtion to_ be ſubtracted from Y F 
the Numerator of the othir Fraftion, and place Y} ; 


, a 

the remainder for a Numerator over the com- | , 
mon Denominator , which new-FraQtion ſhall be 

the remainder ſought. As 1a the following Ex« ÞÞ x 

amples. t 
| b I 

If you would ſubtract - from _ Take the . 


3 N 
Numerator ab from the Numerator bc, and- the 


remainder is bc—ab which being placed over the, 
|  Denonuna- 


hap ap. 7: of Mperaicd Fr A , . Jdg 
WO 


\f LVENC mi 1ator eo, it will give _ ©. fr the re- 
i wainder, or difference ſought, + 


the 
d, # Alfo let it be required to ſubtract — 


from ou 
b+c 


- The Difference of the $4 


S+<=yy 


bo+5c—24 A I $ 


Numerators of the given =hehgrs 6—& 


FraQtions i is. 


Which remainder or difference 
being made a Numerator to the( bce3ge--6 _ 
common Denominator will give bc 
be difference ſought, which is 


"Ang if it were required to ſubtratt «- yk 


from a+ The given mixt quantities will (by 


the fifth Rule of the et Chapter ) be redu 
4 ced to cated and — 


he Y Which will be redo-Y) 
[Us ced' to thefe Frattions wh, — — 
mY the ſame value , having _ 
ce} 4 common Denominator, wonine 


Viz. 

be And if from the Nume- 2 

X* Þ} rator caae-+abe you ſubtratt 
the Numerator ' Ccae-|-ccdoucb cad? 2—+abe- »CAC- ccd- +> 

he F} there will be given for the ce 

ve © Emainder fought, viz. | 


In 


524 Multiplication and Diviſion. Cha p. g 'r 

In like manner if from'# it be required to} \; 
ſubtrat Z* Firſt by the, fourth Rule of the ; 
ſixth Chapter, reduce the quantity # to the im-Y* 


, ab — 
proper Fractional Quantity b—c and therefrom 


ſubtra& the given Fraftion. =" ſo will you har 
ab = ac —4—c 


the remainder ſought which is "oo 


- It. > 


-” 
"SY 


CHAP. VEE 


Multiplication and Diviſion of 
Algebraical Fractions. 


I. Hen it is required to multiply two Al 
gebraical Fra&tions the o;jie by the other; 
the work is the ſame as in Vulgar Fractions, for 
it you multiply the Numerators of the given Fre 
Rions togerher, and likewiſe their Denominators 
together, and place their Reſpetive- Produd 
. for a new Numerator; and a new Denominatory; 
that new Frattion ſhall be the Produdt required.- 4 


F xample. 


y X | ; . 8; Of Algebraich Fradions: & 325 


d to [8 canpl 1. What is, the Produtt of 7 multj- 
f 
thy Ived by — = Facit 5 L_ for gaxab=gadb ; which 


 111- "IP 
Tithe Nunerator, and cxb=cb the Denon 


rom 


Ft 2. What is the Produtt of | 


. 1:cdaww? cd 
| multiplied by N =o acit TIES ; for zcax 


| Poiu=12cda- $ccd; whith is the Numerator, 
. "Example 3: Whati is the Produt of +7 mul- 


wa bdach-+8ccbd padded 
: dptyed by 84%} Facit — F = 


4 h 4  Ech->ad 
br «7 ==7= and 8c oo by the 


ſale of the fixth Chapter, and' rn x $54 


5 
CES wWHIGWTS the' Prodult've 


| Exam 4: Whati is s the Product of a multi- 
pled by == 2 4 Facit ==; for a= and 


| a which is the Produdt required, 


i If it ſo chance that you have a Fration to 


«9 an 1 that 1s equal xo the 
Debominator oft the _ then ho the Ny+ 
ator for the Produ&. 


M4 242pce 
Nt \ Example, What is the Produ&t of ———== 


Ing multiplied by «—e ? Facit aa = 2at-kee., 
| The 


= 
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The reaſon of which is plain, for the Numers- 7 
tor being multiplyed by the Integer, and the$j; 
ſane Integer heing put as a Denominator od 
Produ®, the Quotient ariſing by the Liviſion $ 
the Numerator by the ſaid Denominator, wi 
be equal to the Dumerator of the given Fra: ; 


Qion ; fo — pb=t = = 


by 


IM. When it is is required t0 divide one Alge- 
braical FraQtion by another, if they have a coms 
nion- Denominator , cancel the Denominator, 
and divide the Numerator of the Dividend 


1- 
that of "rhe Diviſor, 10- ſhall thar Quote be tl 6 
Quorient ſooght, | 


' $6/if'it were required to ini by. — = 


al 
Qpotient will be found'to be ==: | for ron gt 


cait;away the common Denominator 4, and! 
vided (abc) the Numerator of the Dividendly 
(bcc) the Numerator of hs Divifor , the Qt q 


tient will be = which is — « by cancelling brinth } 


N vmerator and Denouninator. 

1V. When the given Algebraical . Fraction : 
have not a common denotnitator, then multiphF3- 
the denominator of the diviſor into the by l; 
| 8 
\ 


terater of the dividend , andthe produdt 
anew numerator-;z.alſo multiply 'the- numer: 
of the diviſor into the denominator of the dith 
dend, "and the produQ is a new denominatel 
which new. Fraction is the quctient ſought. 
this is a general Rule in all cafes whatſoeve 
and is.the fame with diviſion in Vulgar Fracto 
only keeping to the Algebraicx Rules, . 


# - 


| 
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po bi ample. What is the quotient of - being di- 


E fed by «© = ? Facit = = for cxaz; (the new 
Nueratr) and 0b=he =bs (the new Denomins- 


Fra 
"inet If is were requited to divide = 


Iv == the Quotient would be 3< ah -thorthe 


ons mmerator of the dividend is 34, "od the de- 
or: | = a3 which b TR Drag 
of £=344 yab-1-bb w umerator-z 
F nd the numerator of the fliviſor is abb, and the 
"Fenominatot of the, dividend is c, and "2bbx C== 
hich is the Denominator, The like is to 
Kodfirvad in all caſes boch-in M 
"J*; Diviſion-of Algebraical Fractions, 


CHAP. IX 
SPThe Ruleof Three in Algebra- 
n- 1 ick Quantities. 


al MH E Rule of Three i in Algebraical uknti- 
ve ties repreſented by Letters, '(whether if 
c& or /Inyerlſe;) on” not from the _ 
2 a 


g23 The Rule of Three . Clup. of 
of Three in Valgar Arithmetick, Reſpe& being» 
had to the Rules of Algebraical Mo]tiplicatiodlip 
and Diviſion, before delivered in this Bock, for 
( in a. dixedt proportion) if you multiply ' the ſ& 
cond terin by the third, and divide the' Produd 
tl;ereof by the firſt the , quotient will be the 


fourth quanitity ſought m proportion. q; 
-1 Example  _ gives c, what will 4 give!req 
Facit 7 CT Re) 


"In this Example the, ſecond and third quanti 
tie: are e and 4, which being- multiplyed -toy 
ther, produce c by , the 1h,rd Rule of 
fourth Chapter, 'wlitch being dipided by (6) th 
fr{bquantity, .the quotient is = which is "th 
tonrth proportion ſooght (or. a - 


+ a 
32 wb, 4-5 


a 
m— 


Pr 
| $2: c _ d b— 
Which may he proved according to the p xd 
af tic Rule of Three Dire& laid down an tit 
Terith Chapter: of my Vylgar | Arithmerick 
For | | 
he Produft Ct the ſecond and third Terms: 
ca. And', [7 © KO 3 l 
The Preduft of tee firſt and fourth Terms | 
a hb 4 | 4 d : a* 
Ts 


EF EEFY 


—_—.. a 


—S 7. 


ff -Agpd by the 34 Rule of the 61h Chap. = =P 
"(ate firſt Ter) which was to be proved, 


2 ; =” E x41 


wil 


\ afChap. 9. i Algebraick Quantities. 379 


ein Example 2, If Fe require 4, what will 41 
1tiofflifquire ? Facit — wxoad For, ka 
TY , +c 

» lors | p 3's 

: = 9, | wy 

elites Bf Hr, :: te ; EE 


Fe 


; Example 3. If 12 require |36; - what will aat 
. . pl nd goa | 
ie!Frequre ? - Facit = =124b. For, 


Wi. S 


a0t-Y - I2 : 36. 32 gab: 1 6 * 
1]. Ner will the operation be different 'from 

"Be former, if any of the 3'given quantities be- a" 
"WHY Fraftion, or if they be all Frattions, obſerving the 
- *FRules of multiplication and dividionin Algebraitk. 
Yquantities ; or when any of the giren Terms is a 

mixt cuantity, let it he reduced to the form of a 

Fattion, by multiplying the Integral part by the 

F«nominator, and joyning the Produtt ty the Nu- 

8 #ereror of the Fraftionat part, and then multiply 

: and divide as before. | 


| . Example 4. If 4-5 Fire d, what will £ re- 
i al ue ef we 
Pire? Facit Fa 1; -For. if you firſt reduce 


+ gc 
| | | X , dhp -, 
H-- to the form of a Fraftion, it will be —— 


and the ſecond Term d being ſet Frattim-wiſe, 
Fil be © then if you ultigly ({ £/ ) the third 
| : - E WIE Term 


339. | The Rule of Three, &e Chap. to, 
Term by (5) the ſecond Term, the Produfl will f 
bel, which being divided by (7 —= ) the firſt 4 
Term, the potent will ibe 7 which is the | Þ 


, © \ 

need here to. ve 'any Examples in 
Rule « ene oatark he Algebraic 

manner of the operation \being IF | 


Ot 


: 5 Se SR. 
Jad : oO D. —_ 7 - /e_ 


DS IES , k- 


- I&EC. 


oo CHAYY" 


w A ColleQion of ſome caly Que- 
 ſtions wherein the Rules hi- 
therto delivered are Exerci- 

” fed, taken'outof Mr. Ough- 

1 wed s Clavis Mathematica, 

f Chap. 11: Sir "Jonas Mores A- 
" rithmetick in Spices, Chap. 
10, and Mr. Kerſey's Ele- 

ments of Algebra, Chap. 10. 

**-- of the Firſt Book. - 


IL. Pq Here are two Quantities or pactbert, 
whereof the greater is « (=4) and the 

Aeſſer is e (=2) What iptheir* ſum? What their 
+difference ? What the produR of their multipli- 

PF cation? What the Vie Lent of the greater - divi- 
'ded by the lefſer ? What the Quotient of the lef- 
fer. divided by the greater ? 'What the ſum-of 
their Squares ! What the difference. of - their 
Squares | What is the ſutn of their ſam, and dif- 
ference ? What is the difference of their ſum arid 
'y differences ? ? What is the Brodu@ of- their ſum - 
" und 4 Uſerpnce ? What the ht their ſum ? 


IE FIN 


\Wha 


332 5 QueFtions to Exerciſe. Chap. FY : 


What the Square of their difference ! ? What thy 
Square of their ProduQt? * 


1G The ſum of the uantities 
opoſed is L 3 7 
2. Their fat is | a—e * 
3+ Their Produft by aut: + | 
plication - 


ac 
+ - 4+ The quote of the greater 3 
divided by-the jeſſer; } _ 
5- Thequote of the leſſer by , 3-4. 
the greater | 4 
6: The: "uo of their Squares, 1 | aake 
7 The difference of Fheir \. 
Squares 
3. The ſum of their ſum and | 
* _ difference 34 | 
9- The difference of theirT. b : 
ſam and difference 5+. - Gd 
10- The Produ®t of their ſum > F; Wee: 
- anddifference | 
71. The Square'of their ſum; anÞ2ac-het 
22- The Square of the difference *  aa—-2ac-het 
33» The Symare of theip progect 45.1 aare | | 


Vn There are; two quantities whoſe ſym r 
þ (12 )' andthe greater of them.is 'a (=8) 1 
demand what is the-lefler ? "What their diffe 
rence ? What is-the produ& of their multiplics- 
tion? What is. the ſam of their Squares ? What 


the difference. of —_ g apparel 

'Þ The lefſer is -, | hats p- 
2, Their nce- is mY 24— b: 
3. The Prody 3+. ab=u4 


4 They” 


TY ' Chap: 10. Alcebraick Avithmetick. 332 
th Þ 4. The ſam of their Squares is '| 244—2þ« 
" 5. The 4Uifference of their x bg 
'* Squaresis OT 


' » 11. Therearetwo Quantities or Numbers whoſe 
«. J difference is d, (=q ) and the greater of them is 
« (=8 ) 1 demand what is the lefler ? What is 

theirſum? What their ReQangle or Produt? , 
What the ſum of their Squares ? What the diffe- 
rence of their Squares ? | 


'1. The differeace or exceſs | 
being ſubtrated-from the > gd 
greater, gives the leſſer, K.-G8 , 

? 2. Their ſum is phe 

- 3. Their Produ& or ReQan-? | 2 

| e is | 44—da 

'4. The ſumof their Squares is 244—244+dd4 

5. The difference of 'their PR 

© Squares is Y | og 


&  1V. There are two Numbers, Magnitudes, or 
+ & Quantities, whereof the Ratio of the / greater to 
. the leſſer is as » to s, (qr.as.3 to 2) and the grea- 

ter of them is 4 (=12.) I- demand what is the 


"leſſer ? What is their Sum ? What their diffe- | 
1 Fence ? What their ReRQtangle, or Produ& ? 
e- Y What the ſum of thejx Squares? And what- the 
+ | -{ifference of their Squares ? X | 
at Y ' | | | 

t, The leſſer is by the Rule of 3. | M. 2 

; r 

2. Their ſum is 4+ 
* 3. Their difference is | 4 
F : | 4 Their 


Queſtions to Exerciſs Chap, 19, | 


334 


Their Refangle or Pxo« + 194 
«ar aria ao -\ | s 
s The fum of their Squares is ""Y: | £i4a 3 
| - rr 
6 The difference of their 3 _ 


-+But if the Ratio between the leſſer and the 
greater had been given as «tor, (oras2 toz) 


+ and the leſſer had been given e (=8$) then, \Þ 1 
| c 
1 _— ny the Rule of Þ - 

2 Their fm ' Sy 
3 Thetr difference _ 1 
4 Their Reftangle, or Product |. - ze 
5 The ſum of their Squares | _— me 4 
s The difference of Wn"), mee__ | 

Squares, ow $8 


 V: There are two numbers or Quantities 
whereof the ReQtangle or Produ@ isb (=g6) } + 
and the greater quantity is 4 (=12) What is the ' © 
leſſer ? What their ſum ? What their difference? 
What the ſum of their Squares? And what the 
difference of their Squares ? 
'3 The Produ@ given ters | ef, 
— 


divided by (a) the leſſer 
quantity is-. 


2 Their 


NF Chap: 11. Algebrack drithmothk 31556 


4 3 Their difference ” 
— "a 
4 The ſum of their Squares PR. 
'Js The difference of m3 | bs 
the # Squares a 


I | Hot if the ReQangle had been given þ, as bes 


and the leſſer quantity had oj 
oF Thes quantity been given 


3 The greater would have ) « | 
been found by Piven 5 
. tobe : 
2 Their Sum >be 
3 Their difference _ 
, & 4 The Sum of their $quares. maker 
$ The difference of their} WW 
Squares, | & 
| 
) J_= m— 
| CHA P. IX. 


: - Reduftion of Equations: 
1. A NEquation is an equality between two 
| A quantities of different names, —_—_— 
ay | the 


336 


recer, viz. =. | 
So 1n - this following Equation, viz. # =3c, 4 
is ſaid to be the firſt x2 and 3c the ſecond 
.part of - the Equation, and fignifieth that ſome 
Number or Quantity repreſented by 4 is equal is 
_ times another Number or Qnantiy repre- 
ented by c. 
| So a=b=þe fignifieth that ſome quantity repre- 
ſented by « is equal to the ſum. of two other 
Numbers or quantities repreſented by þ and c. 
The manner of compoſingan Equation - will be 
underſtpod by ſolving of the ſeveral -queſtions 


contained in this and other following Chap. - But | 


when known, are mingled” with unknown quan- 


* - Cities, In an equation they muſt be ſo ſeparated 
or reduced that the unknown 'quantity or. quan» 
rities may remain intire on the one fide, or part, 


and the known 'or given quantities on the other 
fide or part of the Equation, which to perform 
6 the work of Reduthon, and which js contained. 
in the ſeveral following Rules of this Chapter, 
Here note that the Qnantity unknown or 


ſonght in every. Equation is repreſented 'by the . 
Letter 4, or ſome other Vowel, and the quanti- ; 


ty or quantities known or given are repreſented 
by Conſonants, as b, c, d, f, &c. . 
' Requition of Addition. 


II. 1f equal numbegs or cuantities be addel to 
equal numbers or quantities, / the ſums or totals 


will be equal, andtherefore, 


Reduition of Equation. - Chap. 11, Þ 


the compariſon of Equality be between Simple, © 
or Compound as xr or both ; bebiews 
which two Qunanfities there is always this Cha. 


= - 


' Chap, rt. Reduition of Equation, 357 


I it gh jed that a—8=20 
Then by $7 Jing 4-8 t0 each 2 
part f the Equation eres a—$+8=2+8 


| _ ariſerh 


Then beeends in the firſt part 

. of the Equation there is 

--8 and—8, they deſtroy 

each other | by the Third 14=28 
- Rule of the Second Chap. 
+ and it followeth that. 


FAIR let this Equation be | 

propofed to be reduced (PD 
VIZ. 

Then by adding b to- each | 
..partof the Equation ahere & a—b+b=4d b+b 
arifeth 
And hee —b meeIt are 
in the-firſt part of theequa- 

_ tion, they deſtroy eac 2 b=d-p2þ 
ther, and the Equagiey/| is 


Likewiſe if ag—b— c=ff 
"Then by adding b-} ctoreach | 


part of the Equation there = #-tb-+c 
, ariſeth 


| Now from a due conſideration of the w+ 
'miſes it foltoweth that if 'in an Equation there 
'be any Number or Quantity propoſed with the 
* fign - before it, then if it he transferred to the 
other ſide of the equation, and'cancelled on the 
fide or part where it now ſtandeth, the effeſt 
will be the ſame as the adding cf that Quan- 
ery to Gach part of the Equetion, and 
| this 


338 * Redaftion of Equation, Chap. 113 
this by Artiſts is called Tranſpoſition, Asin the 
| _ the foregoing Examples, where it is grazs 


A_ ade; <3 on'th no 
nd by traniſpohrig—Yg on the 

other ſide of the Equati-, 8 
on, making it thete 45-8 it{. 

giveth 


 Andin the fecond —_— where «—b=d-{4 

By tranſpoſing—b, cance | . 
it on the firſt ſide of the(_ a=4-|-2þ 
, equation, and - making it{ - "I" 
-+b on the other, It is | 


| And let it be granted tht a—bb—d=: 


Then- by tratſpoſing of — bb MERE 2 
and—d there ariderh 3 aan "-T6 


 Redultion by Suhtrattion. 
| 3 


NT. If in any Equation there: be any number 
_ or quantity ſigned with -+ (on which ſide of the 

uation ſocver ) if it bercancelled.on that fide, 
2 laced on the other fide with. the ſign — pre 
fixed to _it, the work of Reduction is truly per- 
"formed, ant this is alfo called Tranſpoſttion, and 
is only the converſe of the foregoing Kule. . Ex- 


les. G 
TE in be granted that ©, 4+8=36 
Then if -|-8 be cancelled,and kata" 14 
; a= $6 


aced on the other part of 
= BY equation, ain the ſign 
© > it will give . | 
Which <quation being contraged is a—24 
I by Axaln, 


42 F Chap: 21.  Redultion of Equarin. 339 


he | Again let be given 244+ b=awec 

N- {Aga Tranſpoſition of -+þ z 
he the firſt fide the Equa- 244=aa-bec—bi 
tion it 1s | 


And by Tranſpoſition of «4 | 
on the ſecond ſide of ces aa=ce—b 
equation it is 
Alfo if .., 6a-Hb+-c=ba+dd 

[4 | By Tranſpoſition: of 

+ the ſecond ſideof the har ax=ba-bdad—b—e 

» tion It 1s 

© & And by the Tranſpoſition of | 
ba to the firſt ſide of the p aa— ba=dd—b=c 
* equation it is 


xc 
Which method (in reducing of 
Nd ponon) is deduced from this of te preni 


"If from equal Numbers or titites, oY 
Numbers or Quantities are an _ 'Te- 


ef: F mainder ſhall be equal. t6it16hs 1 2. 
he \ Mts 7 iA 
, © $0 in the ſecond Example) A Moria: 
t ther 1s given this equation, þ .a4affne Fer 
TI 
iq Firſt by ſubtriRtiog b from * 
x« Þ - each part of the equation ] | 1ae=aaFre—b 
FF there is | 6 
Then f ſubtraft aa fromeachy" 4 ; 
| mu and there remaineth , MT 
4 | 


Reduttion/ by Mubiglication. 
| IV. When in an Equation ong or beth farts 
3 F are Fractions, then 'ler them be reduced to a con- 
n, & anon denominator by the, 2d, «th, and 5th _ 
© 


340 hh Reduetion of Equations. Chap. It; 


of the ſixth Chapter, and then caſting away the 
Denominator, uſe only the Numerators, ſo ſhalt 
Equations'expreſt by Algebraical Frattions be re. 
duced to other Equations, conſiſting altogether of 
| Integers. As in the following Examples, 


a 


2 
” 
- 


[if FT =9 
Then by reducing g inthe ſe- 
cond part of the Equation(. e os 
. to a Fraftion, having 8 for(, T7" ; 
its Denominator, it is 
"R 
And by caſting away the De- 32s o 
'nominator which is com- =74 
mon-to both, it is 
Mat i23 > _ AER | ſts 3h 
Then by reducing, on the 'U65 
- Hielt ſide of, ahe \Equation( -- .0a-+6e - bed . 
.--t0.2 Frattian, having 4+ b{,- - 753203 | ® 
for its Denominator, it is tic 


common Denominatory - «a+batbcd 
+7 #46 rhe-Equation is” I at : 


MN owiſe 3 4 4 ::4 
; Likewiſe, if | ISS 


4 bi # is 


AnJ1 by caſting away = | i fo 


Ye At "MM > % 
The quantities being redu- - & 
ced-to a common Deno-%  4abb__ dce 
minator, ate * 340.0. 
And the cominon Denomi- 
Ke cb being caſt away, ibb==dce 
. The Equation is **. Yr oy 


” ih '- " : | s ' 
7. FE. , 
3 Chap. 11, Reddttion of Equation, 341 
I V. When either part of an Equation is Com 1p0- 


a of a mixed Quantity or Quantities, let the in- 
xegral part or parts be reduced to a Fraction or 


a. bY 


Fractions, and then proceed as inthe laſt Exam-® 


'plF- 
tt js ——_— that bc Gout -- 


Firſt, it is 0" OP to Which iniahes 


Which Frational Equation | G | 
being redaced 6 Kal Ubetheerat=pead-obh 
to che foregoing Rule | 


- VI. When me power or dots roe of the num- 

k | fer or quantity ſoughr is--multi iyed into each 
| Fart, and each member of an Equation, then let 

; that degree or power. be in each part 


tion will be reduced to anal} 
Example, ' 
; Let it be granted "RE aa-\-ba=ca 
foraſmuch as 4 is a, FaQor i ins 
. each part and member 


the oo therefore it a-| b=6 
xpunged in each,] 
, rm. al eth this! "__ 


* 


VI. When uccording to the 
fourth, 5nd hero tion 
| bor n_ ſome wh "a No or is "pogcery 
Yplyed into the quantity Rag th ya divide 
ect part of the Equation "(% that knbwn Quan-. 
74m Ye ,:to the end x the quantity ſonght my. 
Aa 


VE. 


&, wird, 


and member, fo will He J04-. . 


f 


342  Redudtion ” Equation, Chap. 11, 


baſe. no quantity muſtiglyed into-it but 1 (or uni+ 
Lis in Example. ik 


To it Fe granted that * ba=cd 
Then becauſe the Quarticy : ; 
os is (a) multiplyed id 
| divide each part of PF 
the equation "; b, and 
hers ariſeth”« *x-Þ 


VIN. When any one part of an Equation i k 
_ compoled:of, a ſurd Ron. (viz. ſuch as hath Y 
the radical ſign y/ prefixed to.it) and the other } * 
part is a rational quantity : tl-en lct os rationl 
quantity he: raiſed to., the power ſignified by the F + 
rg pe y Mb ea calt away the ſaid radicil F- 
gn, ſpa he Equation be a ratio» WW 
na Nach *; A Sy - » 

it is-s propoſed that . \/a=s 

Square 8. and'place its Square 


in the room of ir ſelf, caſt- | 40 
c a= 64 | 

{ 

] 


. 


ing. away the radical ſigh 
from the firſt par; of x 
Equation,and theriit will, be 
Likewiſe if | 4 a==ca " 
It en by. railing - the -fecond? | 1 
part of the mon to its Thi 
Squnar <a away 'the { y 0 
alice] ber fromahe Er} a=cedd by 
part,r uriſeth liq | | 
tion, me! {2} y3imnis 
iS i000 4 
[1 


0 
, 1 4 


PR 


IT, 
=. 


2 ET, Sy * . : 
. | Chap, 11. MReduttionof Equatibn. 343 
Again, if { ebÞe 


” The Fecond COTE . 
tion being ſquared, an the Fn +1 | 
a=bb ad 

tp H Lt Atoy 1 Ha 1 


- fotteal ſign cancelled in x in 
Redubtion oy 'Dinpfor: f 


' firſt, 
- IX. If equal -Quantities be divided by chu | 
Yr iens, the Qotients 4. we'tag qo 


2 "Fe. 4 'P wh 33 a 
of þ LOT % of Ts x. 
Then by divi ing ahi 
he uation'by a, there art- " UL Is 
cal Y Meth Equſin. AT MA, 
10. ; 
" And if prencFe 
Then by dividing each part 


_ Equition by «, Now's REP ets Dp, 


And da in the ſecond patt of 
the Equation being tranſpo- 
ſed by the third.Rple of this at—daczbb. 
_ Chapter, there axiſeth 'this 
j Bquation, _ . 


And if © " ba—ca=att 
Then'by dividing each part of { I 4d... 
the Equation by b=c, It is <=s 


”_ 
' "34 | 8s + *4 
7» \ 


©. 
2.14 


»* ER 
rain, Ps 


AS — s 


| «> 
:-0 


344 . ns "k UP. Chap. 12, 5 
CHAP. Xl. | 

To Convert Analogies: into 
Equations, and Equations 
into Analogies.” 


]. "HIS is deduced "from this vniverſll, 
Theorent, viz. That if four $aathen 
are Proportionals, the--produtt of the 

two Means is equal to.$he produdt of the two Ex- 

treams; and if three numbers are Proportionals, F* 

the produt of the two-Extreams is ' equal to the F 

Square of the Means. | 


-» 


1. Let ther&be-prop :23 ch +9 a4 
. theſe four Propottionals. 13 Sac tlhs 
Then by the ſaid -h- ou 

» this Equationwill ord ad—bo 


VIY 0 


2, Let- there be propofed} 
theſe three continual Pro- 
portionals, viz, | 

That is to ſay '-» - «0 -4a:b::b:cY + 

\W hencethere followeth this ES 

Equation, viz... / 1: 1 5 es: 


11. From a due conſideration of the Premiſes it 
i5 cvident that Equations may” oftentimes be Is 
ſ,lved into Proportionals, zz. when the Pros 
dutt of two quantities is found cual to the pre 


duty. 


""e-S50ge 


F. . 3 Chap. 12. Simple Equations. 345 
du& of two other quantities :' Then as. any one 
* ofthe Faftors in the firſt fide of the Equation!is to 
* any one of the Factors in-the.ſecond part: af: the 
\ Equation, - is The remai rae 4 of = fecond 
| to Termai in the, firſt part - 

0 Nd the Converſe, —” 7. ig _ 


"I | 


i 


WY Suppoſe tht bez 
From thence may W drawn, ? 64d 4608” 
this Analogy, « *q eatt doc 


The truth of which may'be proved by the firſt 
Rule of this Chapter, for thereby the; ſaid Analo-. 
"gy may. be reduced to rhe given Equation, v2. 
» Again if 


- v1 


3ba==3dc 
- Thea pond thenpe may be d6-} pro ie b. 
duced this Analogy, viz. : a 
or ro foe batt gout tofis! a 
&, . Or 113.076: 2: Fe @ 51.8% 34 
Likewiſe if ; be==ca-| da 


\ Then may. that Equatiog, be AT - 
reſolved iro theſe Proper þ | d:b;:trnc:a 
tonals,. 04 JIF 

And &; od 5 , 1011 tbe: 51 
© F * Then it will be found that .,G6:d:;4: 4 


- NI. When it happeas that there is an Equation 

'} between an eoonical Fradtion , ty In- 
5 UY teger, if the Numerator of the faid Fraftion 
Gn be reſolved into two ſuch quantities, as be- 
ing multiplyed the one by the other, wil! pro- 
pro-F duce the ſaid Numerator, then will the ſaid Equa- 
dud a | Aa 3 tion 


/ 
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\ tion produce this Proportion, viz. 
As the Denominator:ef- the FraQtion is to one 
of the FaRtors of 'which 'the Numerator is prodn- 
ced; - ſos the'other Factor to the'Integer, unto 
. which RED Cot ten eyes | 
4; 111 WT 5 : 
If it begranted, that je I =s $2) ; 
Then midy that Equation +141 hh 
reſolved into his Analogih- 4 ba: 
For, d:c:tbts (a) 


: ' 0 & 
. RS - < 


| &” 
_ 


Again _: - 5 1 
Theg may that Equation be | 
| reſolved 1 into this Analogy, bd: e 7 of * 


And alſo if <1. 1 den ae 
Then may the ſaid Equation 

be reſolved into this Analo-S cc "oY d 

BY, viz, 


The Praftce of” Fn two faſt Rujes will be 
plainly: diſcovered an%he next Chapter ( in 'the 
reſolntion of Queſtions producing ſimple Equati- 
ons) to be of moſt excellent uſe in diſcovering 
or laying down-'of Theorems for the ready ſolu- 
tion of the Queſtion propþdſee, or alyother of tif 
ſaws nature, which Theorems are to be kept re- 

ferred id tore foxirte:dadiog out pf:nebv, and the 
SET: geek nes wolf ns 09914 

ri D36; 1 30 ut 14 9113: 14 2 
a ot nw pw DI #3039" COHN 


| 

tz"; ad F 
* l 

| 


i 


/ . * « - 
: as _ 
Ss © ke a #Ao<< a a Ju A—G — —— —_— —— 


Ts YT [ 
Tb >.1 9:12 


: gt 19% hot $i | Irnge 0 21:2 
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The Reſolution/of, Arithiiicti 
-- cal Queſtions {Adgehrajeak 
- ly)-which produce :Sjmple 


13.06 Chap: 13- 
Ine 14 | « Wet S143 
dn- 
ato 


{1 2687 
Equations. [ S * 24 FL '1 »aul; V 1 
rr A ET To 6C2F35-285 


LA NEquation is two-fold, ujz., Firſt, Simple, 
, A and ſecondly,  Adfeted or Compoun- 
ed \, tis 


. 


3JT& F7'®: 


\ o X ' , y 
i 1. A Sinple Edyation ,is when the tity, 
fought Cote} RE ne'part of t pt 

is either expreſſed by aSingle or Simple as 
a 4, or by a Single ar Simple, Power 7a a4, Or 44s, 
Ec, as in theſe Equations, viz. a=32, and 4454, 
or 4444=256, and ſuchylike.- '-;- 1», #7 197 


i BOY 4 OY MOTI 
- II. When a Queſtion (is-4 tnded; fnd- to 
be reſolved AlgebraicMly;: 1 fat- the Anſwer 
t a, and for each of the, giyen Numbers! put 

- Conſonants, then proceed aggording! roithe.: Te- 
-hure of the Queſtion, /by-{Adfition, -Wudrrufti- 
' on, Multiplication, or Divifieg,” until -an"Equa- 
tion is Compoſed ; and.,whea- the" Equation is 
- $ compoſed, then procecd /targeduce ie; (accord- 
| ing co the Rules colitaingd,ig.she-Eleventh Chan- 
cer) until the” Quangigy; unkgawnpbting: bs or 
. ſome power of a) do {olely poſleſs one part of 
Wk» . Aa 4 the 


4 


" 


be allo kad, 


8.2 I ſhall in the Reſolution of every Queſtion 


(prataien) ſtep by ſtep, according to 
Lipper ire Me — eat __ born, 


ning to b *- 
Look EIS jg/the opera ” 


+ þ ger Volume than js at preſent Fra but 
give the Learner'a taſte of Numeral Al- 
wc in. the ation, of two or three of 1 the  firſ 


Las ae floms1 thereh y. 


1, There are two Xumbers whoſe ſum 
is (or b ) and the exceſs of the greater above 


Ny ers, 
The Solution literally. _ 
| > 


I, For the pro eater number 8. pot a 
43'Y on 
Ken dohoroan® ITS 
3. The eater andlefſet de- 

Ew 24 6=b 


ing added together, - will 

be - equal to "bY the ſam 

Anddy the Treafpnition. 
4. An tion + 
| of =—e the Equation" is © \ 248þ-þ10 
5- Then dividing each part? | bbc 
+ ofthe Equation by'2, ities ©; 


Reſolution of 'Queitions Chap." TE | 


rw wag and the known or given quantities } | 
3d then wn the Crs] ſought 


r is 14 (or o &emand * what: are the 


i 


pl f hal - 13; | Producing Simple Equation, 349 


& Andi from EE you fu- a 
- trat(c) the excels of. the — . 


Ernie je C.-i 
er will be 3 


- $0 that 
þr bythe by 


iſh 


Numbers ſought are zn and -17 
ſep (4) the greater is found, td 


the ſum of which is. 62, which; divided b 

gives 31, for the greater, and by. ow Fxtd K 

if from the greater yon ſubtra® the 

(5) xhe remainder will give the- iſe, "which s 

17 fort) ex c=17. 
m Now if the fifth'and ſixth PER are duly conſi- 
{8 | Th they will preſent you with this 


Theorem. 


ON 
to 
5 
L 'be= to Iv - b MO NN 
4 
ut 
7 


NA _ ro he _-_ [by difference of any two 
mbers being divided ! = 


ter Number ; 


and the 


will pive the grea- 
ce of any two Num- » 


bers being ſubtracted from half the fam of the ſum 
and difference, the remainder will give the leſſer 


| dumber. 


The Solution Numerally 


1. For the greater number Pt.- 12 
2 From which if you 
* the difference / 197e b leſ-'> 


fer is 


% 


-a- 7 a, 


"1g 


3. Which added cgeher, wil will 
" berhe ſum,whence'this Equa- 24> 14=48 .: 


"And by tranſpoſition of 
, — 14 it will be , þ2c=s 
5-- And both parts of the 'E- x84" ; 

quation being divided. by 2, 
will give the value of (, 
_ "the greater, | i 

. 6, From-which if you ſwbtra& ) 
the Difference, the re-C 175 bo 

* mrainder" Fil” ive the-leſſer( i 5 


by the ſecond] 


'S that the Wo fought are 31 and { " {4 
which will fatisfie the condirians of the Qt d 


"2% | [4 
"Queſtion: 2. . | | 
There are two Numhers whoſe Sum is 56 (; 
þ) 2nd the leſſzr hath ſuch proportion to tle * 
greater, as. ,2.49. _ (or; to 4 )..1 demand what - 
are the Numbers | ot. bali ih + «$6, * tt RR 
I. For the lr gy pur. ; ", k ? 
2. Then by the, Rae, ree. bo te 
kad the greater , "Vihk da Mi” 
27 $37 15-30 F al 
3- Wherefore the fom " the 41 fl 
two numbess + 1 1dmon 0: ©{T | 
4. Winch fum muſt bewqualito; da 
the given ſum, nad a7 - 


Equation. 


. tobe | 


_— _ 


& that the numbers foughc are 49 2nd 16, " fie 


() the leſſer is forind to be bythe fitch” ſtep = 


viz. :the Produd of (cb) 5&'by 2 divided b by 
(7d. d ) the ſum of '2 and 55 wit. "7, whith i is 


a pt if (according to the/ third Rule'of the 
twelfth Chap.) the two laſt ww be turned 'into 
proportionals, it will give this 


C/ "2 
*% 


Theying, k 4 - ; - 
bas the ſum of the Terms which reten WB 
| Ratio of two Numbers, is to the- ſun "ndm- 


| bers themſelves, ſo is the leſſer term to the leſſer 


tmber ; and ſd is the we Term to the grea- 
fer Number. 

1 Therefore if the ſam of two Nimbers is pa. 
and alſo their Ratio; the- - Nunk Eye 


pgs by hls WE 


- 


The ſame Queſtion folved Numericay. I 

1. For the leſſer number p £9 _ 2. 
- 2. Then by theRule of = r) 
| PLL 6 4- 
"I $, 

a6.3 1.5.1: $58 = 
E Then will their fun be +E | 
3 


And according to the te-\ - 
* are the Queſtion, their 
yen ſum, whence this equa. x2 45S FM 


oh the value > wall be\, 
found to be 
6. Which being ſubtracted 


©. 


| from the gipen; ſum, the $: 40 

wi gumber-js TEE : 
l UE þ 2. 
[Que 3." 3 
» A Gencleman aakadhhis Friend (that had Fa | 
Es indo what. Money he had in ca * 
anſwered, that he knew: no 
he) this 1 know, that .in the ſec 6. 


ra! there are 8 'or þ) Crowns more than ..in the 

firſt or led Purſe, and in the third $ Crowns: 

more than the ſecond, and in the fourth or big 
geſt Purſe there ire $ Crowns more than in the 
third, and twice as many as in the firſt or leaſt, 
I demand what number of Crowns he tad in each A 
Purſe ? | 1.Fal. 


— S.-. 


v ns 
7-4 | 
the 
11% IS 
ich Y - 
al 


1; Cup. 13. produc Sip Equeton 


' $. Then by - the tranſ 


353 


1, For the number of Crowns - 
\ in the firſt Purſe put © - 


2. Then in the cond there is * wy 
3, And in the there is 26 
* And in the 3b 


$. Which actoding tot to the te 
: nure of the Que ps WET 


ble to that in "yp ry 
whence this Equation 


of « from the firſt ate? eds 
| uation, _ --: 
Fhic diſcovereth the value of « to be 3b, or 3 
times 8, which is 24, &c. which is the number of 


Crowns in the firſt Purſe, and conſequently. the 
"numbet of crowns in eachPurſe is oft Seton.” 48, 


which will fatisfie the conditions of the Queſtion. 
The fame.Queſtion ſolved Nomericaly. 
i. For the Crowns ia the firſt A 
_. purſe 
2. Then in the ſecond there is 4a+8 
3. And ia the third «1-16 
'4. And in the fourth. | 4124 


$ Which is. double to the 


' tumber of Crowns in 28 #-|-24=24 
” firſt, whence this 

6. Which Equation gre: : 

'dnced by the tranſpohtio c = 


of a, diſcovers the value of 
a, VIL. 


_ : #1 
= hn 


» 4 JS) : TD TID | FA. 'E/ F * 
Reſolution of Queitions. a F< 
| + 34:6 15 : 


IS 
av "Hy Po 
— 
G 


I. wget) 


= Then Fm " 24 4 fs 
3. And Cm 'Ga bu | 
7 The fum o gh EIS PA 


quantities are equal tothe , , 
total charge, hg ence f 


5. Which bibeing edyced,dif- -þ _ | 
Se the value of 4, viz. | 
which is the ſum that. A muſt pay, viz. zoo YÞ 


Therefore B muſt pay 2606 1 which is twie} 


g 
' as much as..4, and Cruſt pay © =18oogh which for 
is three times as muchas Þ. , ke 


= 
i Queſt. 5-/, ke 
There is 2 Fiſh. whoſe head i is (wp ſed to it « 

9 (or b) inches, and. bis Tall $6.8 long as ty 4 
Head and half his Body, ns, - 
as his Head and his Tail "8 if 
ſuch a Fiſh ? *\\ 


1. Far the length & the Bos 
dy put - 
2. Then will She Tail be 


t 


'4 
OS 
F .& 


- 


Gf 4 ; þ;,. _ »$8*)..* IR % k 
1+ Chap. 13. producing Simple Equations, 355 
is Then. if to the Tail + 


' F addthelength of the Head, 
ol uh. 6bo um is . FO 4 
hat B 2. Whac according to te- 
w * nure of the Queſtion is ©:44 
'Y <qual to the length. of the a= 
Body,whence this Equation | 
| þ ht he Had pee | 
| Equation being clear'd. of 
"F - the unknown quantity « by > © ab 
Reduttion, gives the value 
_ of a the length of the Body, | 


VL | 
. 6. Then according ieflon, if 


a 
319 


nure *of the Queſtion, if 
- therefrom you ſubtraQt (6) , 
B the length of the head, the - 3b 
»lY remainder will be thelength | 
vice of the Tail, which is y, 


», By the fifth Step the length of the Body is 
id F found to be 4b=36, and by the fixth Rep the 
TY kogth of the Tail is diſcovered wa 3b=3x9 
+=»). So that the length of the head is Gina) 
pinches, the length'of the Tail 27 inches, and the 
| of the Body 36 inches, which numbers wal 
ktisfie the conditions of the Queſtion, 


” | 


x For, 36=37-b9 the Body, 

7, * And —'£+g=27 the Tail. 

a $i the whole length of the Fiſh is 
F27-1:36=72 Inches. | 5 16M 


Queft. 


"hut ks 


\ 
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QUEST. 6. 


, A Father-lying at the point of death, left tf" 
his three Sons 4, B, andCc all his Eſtate in None + 
and divided it this, viz. to'4 he gave 3, wanting 
44 (or b) pounds,.* and to B he gave 4 and 1gÞÞ a 
(or c ) pounds over, and to ©. he gave the re; 
which was $2 (or 4) pounds leſs the ſhartiilm 
— Now f demand what was the Fathers 
ate ? 'J 


I. For the Father's Eſtate t | n 
3. And the ſhare. of Be 
4- And b the third flep' the « :: -« 
goned rogp #0 * "Fic 
5. The Quantities in the three  5# 
alt. ſteps being added toge- þac—bo C. 
., Ther, give; _ v4, -* 
6. Which m t be equal to the |..." _- 
_ Father's Eſtate,whence t pI 4-4- p 
uation, . 6 - x. * 
%y 


b 


Which Equation after dye te- 
- duttion and tranſpoſition of i 1 >, 
QuantitiE, the value of 4 is( © #-1. 5d = 
. diſcovered to be wy 
And 6b==6x44=264, and Gd=6x82=492, 
I2c=12x!4=168,. now 264-|:492 — 168={| bo Z 
io that the Father's Eſtate was 588 pounds, a8 W 
which A had'250. 82101. and C 428, whillit 
Numv<:s do anſwer the conditions of the OWWtt 
ſtion. | MY had | 


, 


| 
k - 
Þ . 
1 
G 
.& 
» 
a 
fy $2 


Kth | 


pr 
- 
* _ 
n; 


k Oueſt. 7: 


off ++ Two perfons thus diſcourſed rogether con- 
y Y trraing eir Money, uo = gon mes me 3 

ind (or b) of m—_— My bento $a 

| bn U 5; nay q Bto ye 
W's of your Crowns ha IVES 

be as you. _ l demand how many Crowns 
each perſon 


| Wa ct | 

» F which had put F 

Ty FRET IE 
;'or þ) Crowg# to 4 

\> ox. npo, 


by equently if. yor , , 4 . b 
=! or wa og Gy | bo. 
: owns which he. gave to #44 * 


F. 4the fumwill be the numz- 
ka her of Crowns which # 
oy at firſt, which is * 
: a qd ob 
hs _ of firſt (o) 
z(or bcrowns,(- whe 
will — > yer «F 
k mns; & giving the ſame 
L he will then have © , 
| according tothe te- : 
of the Queſtian is, five 8 O71 
; ti s 2s much as what Ap $e—gb=d+3þ 
= lefr, whence there ari- 
th'rhis Equation, 


358 -»iReſeltr ioxwof Lpeſtions, Chap, 1 
6 Which equation being re- 4s 
duced by the ſeeand*and 
ſeventh Rules of the ele- 2b 
*'venthiChapter; the”value | ' Bot 
- of aixdifcovered to he | I [; 
7 And by the fixth'and* third )- 
"Ne ; theftymiberof Crowns "FEST 
3 bad affirſt; are 01 2® 
-#ottnd/26- be o 
So that It. is found that Ah 46 Crowns , 
BZ had 12 Crowns, which numbers will ſatis 
the congitions of the Queſtion. For, 4 1 


4 


| 
| 
F 
: 
5 
+4 
| 


gpg=12—3=9 
h And, | 
ne 2 Fhanhpat=3=tg) 

Cup 8. 

A Labourer-had 55&(or 6) pence for 
ing 50 ' or e) Quarters of Corn, #jz. 
Barly,z for the wheat h@ had "12 (or d) p 
Quarter, and for the Barly he had 6 ('or f \p 


+ Ouarter, I demand how majty Quarter 
each he threſhed ? 


*F 


For the ard genes of. wheat 
lhe threſhed, put * þ 
2 The the quarters of Bar- 
ley will be 
3 The quantity of Wheat in £ | 


the firſt ſtep being mutriply- 
ed by its Es price produceth 


”= *3/ producing Gigs Bruton 73 
{ The quanti "of Barly in 5 vis bag? 'ty 
*the ſecond ſtep being mal-(! 7 1 V102 57 
peed by»its price, pro- | femfa, 17 1 


Bro -# of the quantities ben , f 49 2 
Mal cot Rape mt by 9 2 431 | 

vali tO the given # T” 
» bb 60 quarters. FY Theme = POM UEY 


F this equation *. 
Which wy reduced 
y the ſecond, third, and fifeh 
"Rules ofthe. eleventh. hy 
| #5 quantity of :Whe: 


will be diſcovered to by, 4 
by the fetond 


F (ES 5 TATA wh 


: 
4 


Fs that. the qyarters of Wheat which ke 
pe th Legrand: 2+ 


4 : The! Proof, / REI 
F ang 0369191913 noif%.:1 
2B © Ad * | ; 112-4 
 OX24=144 
© And 


 432H144=5756, which was to be proved. 


Qu." 9 


4 Gentleman bought. a cb ies Salefninh; 
ot him 23'1.— 10.5. ofr' 70 (or b) ſhil 
lefiring the Saleſ-man - Eel him 5 
Bd 2 


4 


466 +. Reſolution of Queſtion. Chap, 


ined there faid he gained 4(or c 
Fcolt my = ation iv is whit the ce 


the firſt penny ? 


1 Suppoſe the Clock col 
2 Then he | 
3 The Ht pry and ſecond ſeps 


, # 4x n 
n 
a 


* Feng added together, their 
ſum will be eotal to the ſum 
which the Gentleman gave 
for jt,whence this. ro on 
4 Which Equation being re 
dnced by the ninth Rule 
of the eleventh Chap. . the 
value of 4 will be di Cove" 
red to be 
So that it coſt '56 ſhiſlings, + of which is 
A al and 56+ 14=70. | | 


if the quantit it) the fourth gt 
ll ed, you will find that if the 
any other part or parts. of the- firſt coſt, we” he 2 
price it was fold for, had been divided * bytes 
Fraftion wprckntion paxt- of the gain, inc hs : 
= by 1, the quote would have been 0e-9 

' IVWeT, 4 


ww 0) 4 I Quef IC, 


£+1 «©. 


————— 


-_ .- 
- , 


hn 4 my & , 
NT ow 


A Gentleman hired a Labourer to work 
him for 40 (or b) days, and:made this ag 
ment with hit that forevery day he . wrougl 
ſhavld. Have., 20: (orc e. and for every 
that he played he ſh-uld: forfcit $ (ord) Þ 

apt. at"the end of the ſaid 40 days he. re ing 


\ 
0 
0 
w 

5 
tt 
A 
»ec 
*6a 
a 


— 


W237 a 


LEY 


"» al. 
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z (or f ) pence, hich rw his full due. Now 1 
J; ow how many Gays he wrought, and how 
| many dayes he played+. 50x21 


EF” 444. ws 
52 Yy 


G-XES 
# 1 For the number of days be . 
wrought, put 
-2 Then the nomber of days he 4 "IDO 
| Played will be 
tl rfl ſto de wey | 1:34 & 

J& (48 the ID 5g 
F 1 : yed Ed will aff 


the total bs. gai d. 


+ a3 090.1 4 
of Hiw 


YL { X 'T 
P38 
MOTION INT 


' bak "R 


6 tht te Foe = 
> that bY it appears he wroug t 
days, TC on eh i appears that 


. 


| 
| 


* 


Fog i of Ceſions, Ch | 
- &+ EF 1 Thy proof. ev - as 
4137 WIA g - > vn Mm wu 


rca=3o Wig 21 2% 2: 
- 22X OR 


& own gp + 


Tait Ape nag ae 


2, (in* end ternoby 


SY 
74: 
» 7 


p, va 
4 
38 # 5 


+ 


mp P Spa Ec 6. 


—_ fine ei 41 


-F IT ours, tine We ders. 

® Ee of the OR Ber a, or, 
6:3,» Which is 3'4 is equ | 
' 7} as you may prove at 


Moreover o uſb 1 by 
Kpenkt 7 he Ho 
it will ale dof 


e hg 530 9720: 
4 mt? 


2 AA 5 


o 
bY 


= ome 
| "x 3 w#C 


Fwhich number found: is the- water ſought, 
whereof 4 is to be taken';: and the other is 


by 15=1 25 or it tay be und by tHe follo- 


"ing proportion, viz, | | 
Hy *2F tc 3. 2.28 


Lacft. 2, 


| | One asked a She what was the price of 

*Y his hundred $ dy I have Ro 
-F ©ed, bur if 1 "as many more, and half as ma-- 
'. Bbs ny 


4. 


ap a 
MF 


"9 INTE Qnfins br. Opp 
2X > they ſhould h (| 


CHAP. XIV. 


F How to Extract the Root of 
a Square formed from a Bi- 
nomial,'and how by having 

\. any two of the Members, þ 

Þ + 'fuch a. Square given. to ak 

J -- out thethird. Jon 

4 1 hoot is 5 FED = 

formed from 


oye gt 


© the  doub _ thoſe | 
Ws | I ReAangle is ſometimes native, and 
_ metimes negative,. viz. Affirmative, when _ 
| par of the Binomial are both afficmativ 

both negative, that is, when they are both Ang 

ed with -, or_ both "with —- ; and negative , 

# when one of the of 3he Binomial Root is 
p | * ſigned with 4-, and the other 'with —. | 
"Þ td ben {26 4B hich compated. of Fac 
.* eu which is com an 
and bb) the Squares of the parts * which the 
Foot . is compoſed, gad of (245) the double 
Pro» 


266 The Extrattionof Roar &c. Chaps Th 


mg, or Rettangle pe. | the | I 
tion © rts a ns & 
ther, See the be ork ; "7 


+ the Root” 

1, - - 
. " , » . . «# + 

+ —_—_— 

po vs _ * 4 + 44 

0 | he ts bh hl * 

_ Z 'v & . 

iT, 4 


"424244 the Square, 


Ea Lag Square of the |}. 

it ( being m tiplyed b 

, would Pr gd = 2ab-|-bb which is [4 ws, | 

fed of (aa and bb) the ſamy'of the Squares'6f the. 
and their double Rectangle, as before, 

Par (26) the .Ponble ReCctangle-of - the parts is }_ 

fixnce with'—;" {o/thar the Squires of thefifle- 


gence 'of an y two ID” equal 
& the form”! Squares oFrNe Bid o quantities: 
Br” a yr * 


” 
, +; 
44 


—_— 


© 2446 Fquare $þ = 264-f'a the _ 


*: $0 if the Nirliber'r0 with G$vided inc fd IF 
w; viz: 85> 278 Sfare! out be” 431% | 


owes 200,” And the $q - 2 4s 


EY Can J2+$=06=36 for 8 hee and 6x6==36, 


Note, 


* Chap, 14, - The Extrittioasf. Reors,, &c; 367 


Note, That a'Bignomigl Root , having. one of 
ups ane! with—, i by ſome Authors cal- 

ed a Refidual Root, as a y me c—&, Oc, are 
| Refiduals, th 


ar 


hat hath been faid concerning the 
{gh oe: bainferred this 


TY bot! quantity. piling of 10 


1 whe Treo! two are-. Squares ' of 


_—- ns & 050 


= 


_— <a 


the fign+pfefixed to them, 
te third jothe doyble: Reftangle of eh Yo 
of thoſe Square hating a the rot cm 
jo'ir;then Fs t of ſuc If com- 
pound quan 


 S0f pork 
| found to. be ab, for Is aa 
4, 'and the” Squzre Root of is b, "which two 
| Roots addetes Foe of +: 
Alfo'the. pron 4 will be 


© fornd tobe 0 En 6.5 the ren 
dad of (4 = ad + aid Toes bali Het. mul- 

b a - 
i= the one Broke 

 ikewife the Square' br th of 4a—2.a-\ bþ is 
4—b, or b—#, tot eV," becauſe the double 
| - Reftanyie (246 )-is figned with —; 

Furthermore” the Square Root | of gae+1 2b4 
+4bb is 34-/-26 :- The two” Square quantities 
in the ſaid Compound Square,are gas, and «bb, 
whoſe 


whoſe Roots are 7 Oe dtid 2b, and '126b js 
gouble ProduR 'of . 34 and. 26 being multjp)yeg 
together. 
And the Square Root of ah—204+1 00 is wi 
. for the two Squares in this Com 
. Quantity are aa and 100, whole | 
are .4 and 16, "and 204 is the —_—_— SH 
of 10 _y they being multip] 
The f be of ping Thoem bel bein ag nderſtood/ 


you Mw by the 


| ay When itis r red to wy "* fas 


Root. of quantity Roor cannot he exact. 


| Iy extrafted, then prefix the radical .ſign to. it,. 
wich ſhall repre is is Stirs Wi So ay, | 


Sore Rovt of be' is e'is y/be,'or 2.) be, and the 


Sqnate” R oot of I: darker Is thus repreſented, Vit, 


rR of /( 2) cavbt ag+bby &, 


"W, "From a ue. conderation of ha fore. 
ne za Way. is diſcovered:how by , hay 
ring any two- of the. members of a. Square fors 


met from a* binomial Root, the thixd member 


Ny ne go out. ; For, 


en two Afiirmative Square Quantities are 


given. for two of the members of. a Square for; * 


med\from a binomial Root, then take the Roots 
of thoſe two Squares and - multiply them the 0 

by the other, and-. double. the Product, ſo ſhal 
that Product being doubled be the third "member, 
' which being annexed to the two,.given Squares, 
either by &;, or. —,, it will make an exact Come 
pound Square, whoſe Root ſhall be a Binomial. 


368 Exrritlion of Roots, 0 Hhapi2 24 


eor/nk 


pot uſe in_the Reſolution, of 


te ons niet i is | 


4 - 
—_— 
aa "— . Wy 


; ' Chap. x4 The Extralion of- Roots," &c; 369 


-. Soif a«+bb were en for-two of the mem- 

bers of a Square, hn 1 oa their -Roots-to be 
. 4 and b, which beiog __ an Pragng being 
the other, produce ab, at & / being 


"ww" oe. 


> 


i 

1 doubled Th ay nk, 

S 3 pl TY Roc 

C Th , if wg _ 

Y mY give wn pre 5 | 

Be whoſe Root is oor ah, 

* i Alfit 25aa+16bb eps for two of ho 
F | - members of a $quare, whoſe Root isa Binomi- 
al. The fail Square being compleated, will be | 
'Y 2544+ 4046-}-16bb, or ps" wa Fans 
F. Root is either 5a-}-4b, Or $4—4b 

» BY V:. When the two given members of « Com= 
F | pound Square Quantity, whoſe Root is a Bi- 
 nomial, are the double produdt or T 

-" and one of the two affirmative ſquares, divide 


._ half the ſaid double 'produ@-/by the Kooot of the” 
ou ſquare ; aan are the-Quotient, ſo ſhalt 
ſquare be member ſqught, which 
| helo Ioyvad to the two given Quantities with 
the ſen n-|:,-it will give you a compleat ſquare 
IS Ne rinks he prepaid 
S T0T e 2v4a 
for .2 of Boom: Wis a ſquare i Rom * 
'h : Pinole! "es, Lrake half of (264 the Gid 
* double prodnQ} and it _is ba, which being divi- 
ded by () the Roog of as) the given Square, the 
Quotient is b, whoſe ſquare is bb for the third 
member Gughr. | 
Again, Let 25444404 be the two propoſcd 
of ſach a ſqzare, whoſe Root is 2 Binon#- 
al 


| & 4 * a þ 
# [| 


kad v_ 


376 The Cubplinlng of Shows Chagin 14} 
" 2}; andlet it be ired to find the other 
ſquare which ſhall ho it a compleat ſquare; }.- 
raiſed from a Bi | Root 4 Parte mn which, ' 
firſt, 1 take half ((46%)- the double prodaR, iz. F 
20a, and divide it'by the Root- * (25a) the 
given ſquare, which is. 54, and the Quotient is 
4, wu being ſquared, gives 16- for the third 
ber required.,- "which | being Joyned to the 


reſt, gives 2y0a-F496-| 16 for the quake come 
pleated. 


V1, When the two given members of a ſquare 
raiſed from a Binomial Root, art ſach that ons 
of them is a ſquare affirmative without any | 
Number- or Quantity | prefixed' to it, and; the 
other is the Root of the faid 'f;gare mn]tiplyed ' 8 
by ſome other Quantity , then. is_that other 4 
Ciuantity by Artiſts called. rhe Coefficient, and MI * 
if you {quare haif'the ſaid coefficient,' or, (which -, 


is all one;) take 4 of the ſquare of the coe 
that ſhall ' be che'third member required, whi 
deing joyned 't6 the two given | quantities by 'the | 
ligh +, it will give-yon a cottiplear ſquare” raiſed 
trom'a Binomial Roct: © 

Fx ample. Let the' 2wo given' m&mbers . of # 


| ſquare be a+] 244, arid let jr be Fequired to. fitid 


out the third member. *Here*the Carr we My i | 
26, half of which is 4, which' being { 1 
gives # for the rhird- member which Ts Dogs | 
{o is the ſquare co! ted. aa-}2 b 
th like manner, xf thetwo given oiembers of a | n 
ſquare were a##6z, "and it were required to find 
out the third member, i 
Here the coefficient Is b, half of which' is #6, 


or = whoſe ſquare 1 is —bb, or. 1 > for the ments #- 
ber}. 
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\ 

F; 

£ * ber ſought. " Alſo let the two given members of a 
- ' ſquare be ae+84, and let it be required to” find 
1; © ont the third member. ' Here, the coefficient is 
-. $8, half of which is 4,' whoſe e'is 16, for 
© F- the third member required, fo 1s aa+84+16, a 
is } compleat ſquare, whoſe Root is «+4. 

d F Again, it the two given mexgbers of a ſquare 
* | be 44—c4, and the third is required; Firſt, I take 
1» F half the coefficient c, wviz..3 c, and then ſquare 


- it, and it gives+ tc, or © f&r the member ſopghr, 
and ſo is the *Square compleated aa—ca-}4 cc, 
whoſe Root is 4—4 c. | n 
In like manner; if it were ired to make 
aa-}-3ba a compleat ſquare, take half the coeffi- 
cient ' (3b) which is. 34, or ©, whoſe ſquare is 
- $6,” or 9? which 'being joyned to the two, gi- 
yen Terms with the fign =, it gives ae5-3ba-+ * 
whoſe Root is a-+-16. 
4 The fame Rule is to be obſerved for the _ 
+ ring of half the coefficient when it is a Fras - 


as for Example. Let/ the two- members of , 
F'y ſquare raiſed from a, Binomial ivelt be aa-]- 
*—— a, and let it be required" to find the third 
member. - Here halfithe coefficient is —ZEmhich 


'deing ſquared, gives = afo6r the-mem- 
\ber ought, and ſo the/ſquare beiag compleated, 


y bilo bbdd—+6bdc-+5cc . 


} 1, bd3c, 
oF 


SY SEDES 
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372 - The Compleatiig of Squares. Chap: 15} 
VI, When the Root of 'the given ſquare hath. 
no coefficient, then the number 1 is har tobe. 
the co-efficient, half whereof , (z. 4) being 
ſquared, gives. (4) the third member ſought to 
make it a compleat ſquare, _ . 
_ 1 So 494 being given for 2 of the niembers of? 
a ſquare raiſed froma Binomial,its third member 
fo make the ſquare compleat will be i, for aa-+4 
—aa--14, where | the Coefficient is 1, whoſe 
half is 4, which being Huared, gives Z* for the 
third member ſought, ſo the Square being. coms/ 
pleated, is a#-j-4-j-:, whoſe Rootis «jj... +; 
This Chapter ought to.' be well underſtood P 
before any further, progreſs be made, for tha ® 7 
manner how te reſolve Queſtions WHAMIcC prod '# 

adratick ( or ſquare) Equations dot! pela 

, pally depend thereupon,  ... 2. 


- b? 7 
C2 Cr - % . Y 
— = 8m _ 


—_— 
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" » > -Y GS. 
Fa. g * > 


= CRAP. XV. 

Concerning the Reſolntion of f. 
Queſtions producing, Qua-F- 
dratick- Equations. . 


I. Uadratick ( or ſquare) Equations: art: 
ſack adfeted or Compound Fyuations 
as Conkiſt. gi three terms, the higheſt of which 


* 


 #®. 


= - Ky" x » A, $6 "7 EO T2 
I chop. 75. Quadratich Equationt, 371 
ia ſquare, and is called-the þigheſt-term in the 
— of which three terms two are. always . 
-unknown,and the third is always known 3 the firſt 
J of the three is the ſquare of Quaatity or. Num-. 
| the ſecond 


' F ng, 20k. ERS by 


ſome known N qd 15 (al- - 
led the. Middle Term 0 -Equation, and the 
ſe on TO, IS a en or Quangty pare] y 


the eh the firſt 


2 


rb cons and is oP called the Abſolute 
mber or Quantity gives. -'f+ - 1 


4 = The - Equations of this. kind 'are ob three | 

bs which;are: laid down by Mr. Kerſey, the = 
enth' Chapter of the fixſt Book of bis fl 

of Algebra,.as followeth, viz. 


; C +, Equations of the fiſt Fore; 

:..  4«&+64,=. 55 aa-\- ca =b 
a 4. aana-f Baa = 48 aaaamdaa=f 
=, 444aas-Þqaaa=837 | Aaanaatrgaaath 

C2 Equations of the ſecond Form. 

* T__ x | 
ary ad—13a=24 j | aa—ba=k 
1005 F aaad—Gan=27 | aana—par=d 
hich 444444a—2.2a2=4$ | | aaaaae - maan=g 


CC 4 E quas 


ltements - 


... :Reſalgtionof © Chap. 
a YES 3 ; 8 


' Equations bf "rhe. third Form. . - 


As mn A | e- ran 44 = * 
$44— J44a"= | A RAART 5 
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Radical ſign, ſo ſhall that new Univerſal Root be by 
the Product ſought.  * 


A = & > 


Exanpl 


tab 4 SEAL by 
[b-nEganplat Ter: 7 erangch 10 = 


this unjverifal Square” "Root x 
| gs IN 


of , 
4 ply it 'the Prodvey'is 
þ re chages Root 19-ths produc hoe 


n pqof e's 5 3604 216% 2 icr97708 23 


VSM Ri. ; Þ abt 24.0, IP af! 


| "Alſo if MOEVG 6 27 wers, ts beat. 
" tiplyed by 2, or CN 492 the Pe of the 


- univerſal .Reot given; whichis oe (4s (3/27, 
F and multiply the ſame by the 'Cthe of _ which | is 


© 8, and-+he * xeroecroge?, [abt TN dug het ci 


| Cube Rooref' _ is! th 

| 4-1-3) 42d" if "is © Bogle to 
4 Q et "Sor OR 03 51s uy” 
# In like bluaner" cen | 


| ORE 
; Eons 


Jnts 


oF I 384. Te the dis 
5 19% a 
obfe bf 


bi: Fi | Is 
| ELF Gotta” ”, HP 


Likeiviſe if 6-|-/:20 I76 i is t0 nora 
TASF $29.5 2.5 YrSgthe. Po ilk be 
ar if 20 —4/16 is the 
3 20 Jig - /16) be ſubtraQed from ET: 
22 there wi Sig rep i6 which Is 26, fi 


% 


SE Chap. 3 


Produft ſagght. Allo 6-++35TTFo=ao, an 
| Arey opus ery; | 


7s of ihe geen qua 


the aatrerſal IT Root of kr is the Produt 1 

-pught, viz. /iaaaabbaa: which may. he n wy | 

compendionſly expreſt- this, £/-aa-Fbb, _ * 
hae Din is Uningrſul Strds. 


Wplention yo ena rene fp bo 
Ly candy ths gn elg E 


lo Di 
qr vanerhi [Sird Rog 
Link ven Dividend b 


hen'the univerſal! 1 £1 


Es the Cube F.- 

= Kos ay de Quojen ala, | 
REY Here | \{ gre F- 
2s Rare x ire Bk A 

there a 74 Gig ar /104v/ 40 * S "uhiverfal o 


Airs Root of - (nah, Uta of: 1ohvaet is the : 


Atfo if er orenla divide $777 64% 
BY 49a? y 2, the Pa ma - 57 | 


L aiverſal” _ Root of © which ine 
- which is the ray MH 7 


7 "*But when T; Diviſion as univerſal 


; Eur Quantities As ens. tq be intricate, and its 
g_ cannot be4 nithec ithout Fo > gh 


TY Numerator, and.t power of The, 


'Þ nominator, and N= 


ce ,. or prefix 


0 T which univerſal Koor 16 


Mo ſons fought. TSS 


if it were required "£9 4 dnie 7 = 
"= abc: the quotient will'be 4/2 


| Addition ind. Stations Univerſe 
--Surd Quantities, 


I r, 16 two Unlverſal” Surd quantities that are 


., commenſi are propoſed to be added toge- 
- ther, or ſubtta%ed, the operation may be per- 
- formed like ſimple Sutds. . As for Example. If 
"the ſum and difference of y: 8-1-4 3:and v/ 2-1 3: 
Aya RE: 
E cs Fiere 
of kgs 


v/ app Bier ike 


ur 9. 


i! Phe: 'faid Qnitirts Tehig 'T doced, uy 9 | 
£1 7: and by/; 7-1. " 
T + choir. ſum a-hxycag4vb; ant Gf 


ii Frere | W: ha\ bb: 
102 When a Roorof reſidual is- to" be all 
L > / the 'of ' its corr& Y- 
Handy, "- 
" by the figns and-- ; - and” 
whole peing multiplycd,by it felf, 
uniyertt Root of the Prod odu&t ſhall be the ſum 


difterence of vhe-Rovits-propdunde. 
AY ine prey yu propounded to be 


__ addefto4/:12=7/8:" the giver Roots being conn?. 
Qed rogether by-[-, make 4:1 2$+44/6:-Fv/:12 4/6: 


which'' compoled Quantity being-inslyplyed by 
it ſelf, produceth eth' 2+ 24/138, - univerſal FF. 


Square Root (4/1247 2/128: ſhall be the ſum of F* 


the Quantities propoſed to be added. 


- Bit If 1/11. 2-4-96:; ey T2467 ulipled 
iuto it el, the progu&t will s Kh 1 


Yy hoſe © 7 


ty verſa) huare Roor is th wang 
- "ry ws . 
py F* Bae if the univerſal Roots to Ae 

p, 'fubtrace are not comm the 

{ are to beadded by, ar, 7 

: þ So'if it were required. Lf 
id } Rc —v2;their ſum would | MANS 444 
- - And the latter being HERE rom 
/ mer, the remainder would be'y/:5- 5 
And the ſum of v/eabT c: helug : zddedto, 


1 will be :abFerbgdbd 4rbb, gnd.the. PRI $ 
*. ſubtracted from the ormer, The reualader "villde 


abbot vides ate none ll | 78 


IV. The Extraition. of the $, gre. Rov- [gut 
of Binomjals,/ 4nd Reſt 3 


I” SubtrgQt the jonny of the: lefler part. of the 

given Binomial, the Square of, the | 

” "part, and add the. oi | 

1 10 the greater pa 7, Ft it 
the horn 


= « +? 
ff © 


|= and then gn ven _ th 
m and remaind ther by 
+ if the quantity dEomay but 


"by — if it be aRe rope of Roots {o joyiied, 
-are the ſquare Ravt. of the given Binomial, or 
Ao dual. | 


% 7.5: "Exangle » / 
4 ; F 
+ - Extra&t the Square R 0ot | 
| of this Binomial, +;z. : 38/1300 
© 1, From the. ſquare, of - the 
Fe dans nk 3, VIRs from 1444 


2 Sub- 


2, SubtraQt the ſquare of the). 7 

leſſer part , VIZ. tae” 1 | 1300/. i b 
4 144 & | 

12 K, 


4 Mn 
-mainder 


$ To which root if you add? 19% 2667.4 
the greater part 35, © the ſam | $0 


6. The half of which ſim is. - bo oo j 

\4+ Thefquareroat of the faid | I 
half fu fum is the greatgr eghn, which 3 
PO EY - Ws 
; 8 \From the greater part of by 7 

the given Bleagaial, He.5Þ | | 

ſabtraſt the roort in ' wh 26 

ere. *, wh % B38: | ' 

t | 4 ww 
9 The half of which | I Eb cfieges —_—  - 
Fg 


NE ich if 
T2 ry 
ſom will be 
ſought, 

In is the Fant ro of the given. Binoinial, | 
but "if the given ſurd quantity had been'a Refi-, 
dual, viz. if it had been required to extraQt the .Þ - 
ſquare root of W Wa 300, then the root would "- 
have hzen 5 -- | be 5 


Example 


ſb. omg pc - 7-+- 
$E=>> = : OI 


t; gretuy gorr.of | 
rgot w A 
"8 From the eater part of 
- © the given Binomial, ( viz. 
from 5) ſabtra& \/29-in 
[; oe Woe Dep, "90 486 


Xt he half fs which remiln-7 WE? / 
Jer) is 3 4 
| 30 The 7” Iare EA ot s 
fad hal f cotuinder i is the N- 


'# leſſer part of the roor 
3 Þ which.us 


12 Which 


PO 6 __ "Ws. : Wh wy we 

16 The DoZtrine of Chap.” 4 x 
: Which being joyned tot = | 4 
"ihe root. ſought in -the ry t 


Fo the ſum will be the LO, root. wy 


. Bar if eh leſſer part of rot ſire fomn ih : C 


my be joyned It 
Patky in the ſeventh ſtep by Bon ling =] | 
—inſtead- of -|-, it wilt then be'the ke ® 


of the reſidual 7—4/20. oe. re 
£ þ % k, Y ; 
Example 7. an wnly, #3 «an * 


Let it be required to extraQ* the ſiuare” root | 
. of this Binoryial, viz. wt he pi Sang 
politg the a 
20 be #448: Th 7 ” 14 
x The ſquare of (oe has f 

part is He wi þ bh | 
6 6s yy bir Ge es 

quare of the lefler . 

( 244/d) Vi. 4daa,gand the 614 — — nad 14 
_ remainder is | 


The. . ſquaze. root of that yo 7 <'Þ: 
Mes "ks 'Y and > '" 
4 To which ſwvare rode add ©; | 

the greater part of the gi-C90 7 
ven. Binomial, viz, aa-|4;( | FAA ' 


and the ſam is Oe, if 
5- The half of which ſum is "Os. 
6 The ſquare root of which k 


half ſum is the greater part 
gr the root ſought, which is 


p. 29. Seri Rantites | 
From (aa-1-d) the greater 4 
: ov given Pino; -$ (v 63 my 
abtract the ſquare.. root 's, ad: 
found m_ the third P97 'ofF 
4 aa-d) and the remainder is is 370-11 .,M 
= — «4 
. der is 


'« - 


4 * 9 The ſquare root; of which y- Mafior; 'f 
half remainder, is thewke :;ri0K, 4 * 
bu ff th root : X X62 2a is EFF 
7 " 'o "Which ſaid - hoc being - x i 
"Y ! yned to. the gr princes pier "7 IK 
Rnd i in the ſixth ſtep by> * ab: 


F - the fi Þs Oe INE 
+ | foot (wot | 
- but if rhe-qua ity the Pots: ſtep be joytied to. 
© the quantity. ihe Fxrh P, by Ap 
| fgm—, it will Gere thertdes root of thg. re- 
\ oy TP Ry ng | w , 


6 4 Py Ray 4 


| þ Let it be required to Cx Pre dm A 
-  tra&. the ſquare root of ea brrteae om 


0 lppatgg the greater nn e--d/ed,theii 


"1 The ſquare of the greater Z 
$ rt js | nth 2ecdd 1 on 


F * 2. From which ſubtra& the 
by uvare. of” the leſſer part, T (reds 

© Which is 

- 3 And the remainder i L- bs eccd — 2eedd—eddd 
F + Tlie ſquare root of t | 

8 ;temalader js +. e—dy/ed 


| Og 


448 The Dude of, Chipany 


4 To which if you add | : A 
greater ofthe given 2e/ed +44 I* 
& The half of gl Bo is: eved - 
EEE, 
is I 7 ed: 
of thEroot fot which is way ps 
$3 From the greater of 
the given bin ſabe 
the ſquare root found .in 
the fourth ſtep, and the'y 
remainder is Rs 
d The balf of which remaine + 
der is 
"ai ba uare wh 4. of the 
a remainder is 7 
leſſer part of thi He 
hr, which is "A Þ as. 


to the greater part of the root Ft) | 
"the ſfereurh w/o join W part in the 'F 
eleventh ſtep, Fag0-T, it wil 
then be f+- Pol "oight hich is '" 


Vere, f Trek 


But: if the two. ſaid quantities are joyned "__ b 
gether by the interpolition' of the ſign-- , it wilt, 
Shag be the ſquare rodt ot rt 2 dye | 

$ 2ed, :4 


V. Some. Queſtions to- exerciſe the hats of thi - -3 
the fareguing Chapters. S 


DEST, 610 | 
Let it be required to divide 166 (or 6) into |} 

| two ſuch unequal parts, that-r00 multiplyed wo} 
| 3 


"- 


0.149. | Send Qnaiithd, 4 


ſe part may be equa rtnboks | 


hich fo 
7 ws f) RY 


A y inthe 2d ", 

dg of” I; equal -ro the < "of L 
nare. 
£ firlt ſtep, Ra | ; | 


wa 


QUEST. 2. 


"What Number is that whoſe ſquare being made 
- tes the: Refangle of it. ſelf drayn into 12. 
© (or LY The remainder is equal to f? 


1, For 


They Dothvine *ſ Chap. 
2 For the number ought pur tt ti 4h 


2. The ſquare of which is a4 
3. The ReQtangle gf « in b is + ba 
4 If the quantit third ©. » © 
. ſep be wy - om whe} 
quantity in the ſecond X | 
the reminder is equal 2ofh! FF. rar: #7 


+ whence this Equagion. -- - \, 
s Which Equation being fol-41., 


vedby, the rules of the 11th ( 
Chapter the value of « wil £5 THO: it: 4. 
be and to be % © EL 
X KEI NILS 
ge ! 
6 if : 447 Fu | 


7 Then by ſubtracting 4 


| *froardach part of the eq Er t=VFFF 
| B: thera remaineth. —_— 


zen by ſquaring each part dit 42 mo + 
mM [3.33 


the equation you haye ;; 
9 y by ſubtracting + bb 
from both ſides of the, equa- PR Wc 
tion there remaineth 
OR TRE ! FINE" Sh, = 
ht boy” 31 ba b& F.i37% N 
+Q.V- E ST T 95c© pu Se! 5 


. Let «c and. 4 be. put pH two. may” known 
Quantities that” 4 not £ 4cc,, and let,s. be p 
for a quantity unknown, and let it be As 
that ca—44=d what. is the value of a ? 

2. The given equation in therfirſt ſtep is one of 


the third toned in, the, beginning, of the / 
w_ 97 F-09?0 ound -that the". 


2 values of 4378. ( | T__— 
. | = | 


Aftecnth Clap 


s p - 
we an EY ed OS on Wt Oo 2's 


$5424 -+ 


J 'Chap. 17.  Swd Paantities I 421 
: 4 | 3 


a=ht+y/:iccmd: 
And. 


ei /Ia—TE 


'Y . By<cither of which values of & the Equation 
1 F propounded in the firſt ſtep may be expounded, 
Fas will appear by the te | SITE 


1 DEMONSTRATION. 
” PPE i eopommey” 
- Þ 4. Then by the tranſpoſition Sas in| 
| eficto the contrary coaſt]? ,— = /IFLT: 
Y Oi ra | af: 9 
: It da , | | 

8 3; And by ſquaring each part na pd 
of the laſt Equation, it ts [; aaa} 4$602=4ccrd 
-Þ 4 And by ſubtraQting Je, [OD 
F from cach part of the equa' Þ ' at—ca=—2 
4 - ' 


Lion, it is , - IRS 
'$. And by changing the an 


| on the quantities on each CA—da=h 
tide of the equation, it is | 
Which was ta be demonſtrated. 
6. Apain, if Oo Seat 
7. Then by tranſpoſition of ) 
.vy:ic<7 to the other ſide> a-l-y:1ce— d=icc 
It is | 
And by tranſpoſition of *% hci db = = 4 
'it is | | | 
Þ 9. And by {quaring each party | AS" 
4# « the equation it will then (tec IcC=-CA-AR 


'2 rf. | 10. And! 


bh —_— YY F. _<_”> ©» wo « 


422 | The Dotrine of, &c. 6 
10 And the ſubtraQting z cc 


'from both parts of the > Wn d=—ca-|-az 


quation, it is 
11+ And the quantities 001 
both ſides of the equation | 
. being tranſpoſed to the ; 
OUuY - coaſt , and '-they * ca—4a4=d 
ſigns,of each thereby chan. J 
ged, the equation will then 
be 


which was likewiſe to be proved. | 
QUEST. 2. 
Lertrbe required to divide 100 into two ſuch 
parts that if each part. be divided by. the other, 


the of the Quotients may be.3. This Py 


Oueſt. "1. of the ninth Chapter of . the ſecond 
Fook-of Kerſe ey's Elements: of Algebra, and it it's 
thus wrought; wiz 
'x For one of Ars parts ſought put - '.,,- 
2 2 Ihco.ay0 the other, be. L00—4 
which quantities | 
"Ja the firſt and ſecond ſteps 
: being mutually divided . by, __- mae = 
each other, ( according . to( 199-4, 
the imporrt of the queſtion) 
this equation ariſeth 
Which equation bein 
"duly redu ed, gives 8] IEF 46=3008 
5 Which 1s an equation of? 
"he third for m mentioned | 
in Chap. 15, and being fol- \ 


ved according to the me- þ =] _ 


thod there, given the <A, 
values of 2 "will be found to 
be- 


which you may caſil rove at your leiſure. 
b & , FE : CHAP 


# , 
>. 


EY A AS 2 YS mr . . . i3z 


: 


{IE 


CHAP. XVII. 


1 Algebraical Queſtions Reſol- 


A 


's 


ved by, various Poſitions. 


ſecond Book of his'Elements of Algebra, 

th laid down Rules for the ſolution of -Queſti- 

ons Algebraically by various Poſitions ; aſſuming 

- & pecultar lettex. to repreſentsevery one of the 

" Quantities ſought, viz. 4 for one unknown Quan- 

tity, e for another, and y for.a third, &c; and. 

for the performance of the work he. hath laid 
wn 3 Rules which are as followeth, viz. 


M' Kerſey in the Twelfth Chapter of the 


RULE 1: 


When many Quantities are ſought in a Que- 
ſtion, lot them be repreſented by various let- 
ters,” and let-the tenor of the i)yeſtion be repre- 
ſented by Equations, which done by Tranſpoſi- 
tlon find what any ſingle letter-in the firſt equa- 
tion is equal to ; Then whereſocver thas Letter 
is found in the other equations, inſtead thereof, 
fake what it is found equal to, ſo-- ill that letter 
Quite vaniſh out -f the following Equations ;' 


' & Then by Tranſpolition ſet -a ſecond letteralone 


in one of thoſe equations out of which the firſt * 
letter was cancelled and proceed as before, fo at 
L Fi 2 -.. + _ 


424 Reſolution of Quetions [s hap. 18, ; 


length one of the letters will be made known, by 
help of which 'the reſt will be. eaſily 'diſcove- 
red. $8Y'S < "hk'H. 


RULE 35, 


-When the ſame Quantity (ſu poſe a) is found 
in two ſeveral' Favations, and- equal Numbers 
are prefixed ta thoſe Quantities, then if their 
ſigns be both --, or both —, ſubtra&t rhe leſſer 
Equation from the greater ; but if the ſigns be 
one +, and the other -—, then add thoſe two 
Equations together, ſo will the ſaid Quantity & 
quite vaniſh. | : | 5 


"RULE 5; 


©. When the ſane Quantity (fuppoſe @) is found 
' tn'two ſeveral Equations, but the Numbers pre 

d to thoſe equal Quantities are unequal, thoſe 
wo E-foarions "may * be reduced to two others 
which ſhall have equal;Numbers prefixed to the 
ſaid Quantity 4 thus, vjz.' Multiply all the 
Quantities in the firſt Equation by the number 
prefixed to a in the ſecond Equation ; and alſo 


ty v2 
- _ 


multiply all theQuantities in the ſecond Equation, 
by the number prefixed to the fame quantity '«' 
in the firſt Equation, ſo by ſuch alternate multi-, 
plication two new Equations will be produced, 


wherein the Numbers prefixed to the {aid quan- 
Lity 4 will be equal to one another, and then pro- 


ceed according to the ſecond ' Rule, and expel” 
the ſame quantity ont of the reſt of the- Equa- 


tions ; proceed in like manner with a ſecond 
quantity, until at length ſome 'one quantity be 


wade known; by which all the reſt may be. 


. found 


d 
ry 
Ir 
er 
e 
'0 
4 


RR VAC NnG MP fo 


ps * Hes ff 17 wt 
«+ 3» 6. 


CY 


=" W 


© hap. ks, © by various Poſitions. 425 


found out. The three feregoing Riiles will be 

exerciſed'in the Refolution, of the following Que- 
ſtions. | FS $oT I uf 
QUE $ > is 

Divide 100 (or c) into two ſach Numbers, 


(viz. a and e) that 4-* may be equal to 30 
(or 4) I demand the numbers a and 7 - 


RESOLUTION. 


1, If : a-|-e=c 
2, And 4 
| Se 


'3- ! hen by tranſpoſition of 


# in the firſt ſtep, you will SE —" 2 ASAT 

have * 7% 201 

4 By reducing the Equation 

' in the ſecond ſtep, ſo as 

a may ſolely poſleſs one res 
kde thereof, you will have 

5. If inſtead of a in the qth 
ſtep, you take what # / AIG 
equal to in the third ſtep, ATI an OR 
you will haye this cquiti=gy a. 
ON, Viz, | 

'6. The firſt part of theequa- oF 
tiori in the fifth ſtep being 55—5=154—3e 

_ multiplyed by 5, will give | 

7. By the rran{Poltion of 


"=Fe it is p ge=1$d-þ-2e 

8 And by the tranſpoſition 

_ 154 in the laſk ſtep, you > ge—1I 5a==2e 
ave - 


Ff3 9, Each 


4926 Reſolution of Rurſtions Clap. 18.1} * 
9 Each part.of the Fo 


ſemorgd__ 
aneucumin — 0 
2 


on in the laſt ſtep being di- 
vided by 2, will give th 
value of e, viz. : "2 
I fay the value of e is 25, and the value of is 
109— 25=75, Which will anſwer the Conditions 


. 


of the Queſtion. As appears by. 
5 pong The Proof. 
254+75=100.z and 33-+*3=30 
LVEST.. 9 

There axe two Numbers (a the greater, and 
e the ler) whoſe difference 4 ( or b ).and the 
difference of . their Squares is 64 (or c) what are 
the Numbers ? . | 


RESOLDTIO NN. 


I 5 ls Fu. F * a—e=b 
2 Then by the tranipoſztion 
of e you have crak $ a=bÞoc 
And o* RNS Ag —eer=c 
4 Then by tranſpoſition 0 
he it 1s ” ae=eTee 


x If both parts f the equa- | 

-tion'in the ſecond ſtep teh aa=bb--2be-ee 
ſquared, it will be 7 © b 

6 And if inſtead of 44 in the fifth Equation, yap 

- place what it is equal to in the fourth ſtep, the 
Equation will then be | 


coheembbbabe-þee 


7 By 


\ 


4 18 
ons 


3-T Ea 


"Chap, 18, by wariows our Poſttjons. ** 


. -tion you will have 
$ By dividing both parts of 


427 
By fubtraRing,, ee from: Aa La woe. 
"beck parts of the Uaſt equs- e=bb4\-2be © © 


-# Sn 


the laſt 'equation by 6, jou? Sb] 26 
will then have _- 2ge"5 

9 By tranſpolition of þ in » 

the laſt ſtep, the Equation —b=26 

will then bo | 

10 And if both parts of the 
equation 1n the laſt ſtep be = þ 
divided by 2, the value off => ==e* 
e will. then be diſcovered 


. to be diffs rg 
.-. I Gy the valve of e (the lefler number) is 6, 
and by the ſecond ſtep (a) the greater number is 


e-b=6-+-4=10,' which two numbers, (uz. 10 

and 6) will ſatisfic the Conditions of the Queſti- 

On, as will appear by "Many a6 
The Proof. 


tO-6=4, and JO%10—-6x6=64.. , 


QUEST. 3 


- A Maid: being-at Market fold 10 dottn 'of 


Eggs, and twelve Pounds of Butter for thirteen 
Shillings. And at agother time, and at the' ſame 
rate, ſhe ſelleth -Eight' dozen of Eggs, and 


- 18 pounds of Butter for 16 ſhillings, I demand 
\ how ſhe ſold her Eggs per dozen,” and her Butter 


per pound ? 

', Let a repreſent the deſired value of a dozen of 

Eggs, and for the price of a pound of Butter 
7 F 4 put 


428 Reſaluthtinof Qgeltions, Chap, x; 


. put e, and then may the ve Ine 0, bejng abſtrad. 


ed from words, be ſated thu 


I. If ; ' 10, aa 
2. And 84T18&=16 


What are the values of « and « 7 
RESOLUTION, 
3. By tranſpoſition of 127 in 


The firſt ſtep, that equation þ I04=1 3=12e 
will be © 


4. And both parts of the laſt 6 x 
* equation being, divided by — | 
ro, It 1s 
'F " By tranſpoſition of 8e in? _ 
the ſecond ſtep,that equa Þ $4=16— 1$e 
on will be 
6. Each part of ghe laſt equa- a "* 
tion being divided by S,will _ 
ive 
7. If inſtead ob in the pur 7 
"ſtep you place what 'i -mgae=eh 
equal to in the fourth ſtep, bo. 


the equation will then by 
8, Both parts of the Jaſt E- 


quation being. reduced a 104 =g5e== 160 180e 
Integers will give | 
9 By tranſpoſition. of 180 & 
' agd 124 the laſt equation 
each to:the contrary. coaſt, con. 
the £quation will Len be 


| ] 


A ww -— 
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J' 10(1f cach part of the laſt, , a: 
\ Equation be divided b 2 —z | 


| the value of e will be diſco- 2Y 
3 yered to: be | 
6 which is 8 d.-for the price of one pound of: But- 


ter. 1 
11, By the tenth ſtep the va- 

lue of e is diſcovered to. be 

2 5, by which means the va- EFER 
Jveof « (bythe quantities in a — 


the fourth and lixth ſteps.) {ng 

is, found to be 6d. for the | 

ath ſtep, Is | ll. a 

' And it hath been found before, that e=3s, ſo / 
that 1 2e=12x3-=8 3, and LY '=64.* fo 


the Maid-ſold her Eggs at 6 4. per dozen, and her 
Butter at $ 4. per pound, which will anſwer the 
conditions of the queſtion. 


QUEST. 4. 


Three Men, viz. A, B, and C diſcourſe thus 
together concerning their Age ; quoth Bto 4, 
. Jour age added to mine is 54 (orb) years ; ,quoth 
C to B, and my age adfed to yours makes 78 (qrc) 
years ; and quoth 4 to C, my age added to yours 
is 72 (or 4) years. I demand the age of each 
rion * 
- Let the age of each Perſon be repreſented by 
4 the letters 2 e y, viz. for the age of A put a, 
for the age of B put ce, and for 'the age of C pur 
-);; and the O«/tz0x being abſtraficd from words, 
will be as follaweth, viz. 


*1,.1f 


430 5 Reſolation of Curft ions Chap: 19) T 
G 2 a-he=b(=54 L 

52. gely= 

YFa=d(=72) 


1 if 
2 And © 
3 And 


What are the values of a eandy? | 


RESOLUTION. 


4 By tranſpoſition of ein the 

4h New hore will ariſe $ 

5s If inſtead of a in the third 
ſtep you put what @ is equal 
to inthe fourth ſtep, there 
will ariſe | -) 

6 By the tranſpoſition - of 4: 
and e in the laſt ſtep, there 6 
ariſeth 7 Pp) 

7 And if inſtead of e in the 
ſecond ſtepyoutake the lat- 
ter part of the ſixth ſtep, 
there will then arife 

$1 which laſt equation there 
isno unknown quantity but 
y, and therefore the equati- 
on being duly reduced, will 

diſcover the valne of y to be 

9 If in the ſixth ſtep in ſtead 
of y you takethetatter part 
of the equation in the eighth 
ſtep, the value of e will be 
found to he - 

17 And if inſtead of « in wot 
fourth ſtep, you take the 
latter part of the Equation/ 
in the ninth ſtep, the value 
of 2 will be diſcovered, -vjz. 


a=b—e 
yb—=d 
e=y-|-b—d | 


2y-b—d=c | 


c+d—b 
rÞ "= 


WE 
=D 


| eSHf5 
2 


And 


. 
«4 ac XAYSSzs a da foo. LAS an Ee i Don i 
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' And thus the work is finiſhed, and the equa- 
tions in .the eighth, ninth, .and tenth ſteps pre. 


& feat yoo with this 


CANON, | 
+ From the ſum of every two of the three given” 
Nunfbers ſubtra& the third number remaining, ſo. 
ſhall the three remaining numbers being divided 
by 3 bs the Numbers ſought. So the Numbers 
ſought in the Queſtion, viz.' a, e, and 'y, are 
found to be 24, 30, and 48, viz. the 'age of 4 
is 24, the age f Bis 30, and the age of Cis - 
48, which three Numbers will ſatisfie the Condi-. 
tions of - the Queſtion for - 24+3<=54,, and 
. 30:5 48=78, and 48-24=72: 


2&3. TT. $4 
What two Numbers are thoſe whoſe ſam is 2, 
(or b) and thejr difference 4 (or c) ? | 
| Let @ be put for the greater Number ſought, 
- _ ande for the leſſer, and theh. the Queſtion being 
extracted from words may be ſtated thus, viz. 


1 If c—_—y 


2 And a—e=cl( 4 
What arc a and e? 


RESOLUTION. 


3 Foraſmuch as-þ1 4 is fonnd 
in each of the equations in 
the firſt and ſecond- ſteps, 
therefore ( by the ſecond 
Ryle) they being ſubtracted, 
do give this Equation, 41z.. 


4 And 


446 . Reſolutionof Racitions © Clnp. 18, © 
4. And by dividi g both parts & = 


of the Equatian inthe third 
ſtep by 2, the value of e will 
be.diſcovered, w1z.. | 
xs. And if inſtead of ec in the | 
: ſecond ſtep you-pnt what e | 
is equal to in the fourth » *—T=® 
ſep, .you will have this E-Y | 
qQuation,: viz. 
| innains of --3þ 


| -3c to the contrary FI 
coaſt, the value of « will 76 ec - 
. diſcovered, viz. ; | 

From the fourth and ſixth ſteps is raiſed this *, 

| CANON. 

If from half the ſum of two numbers you ſub- 
-trat half their difference, the remainder. will 
þe the leſſer number ; and if to half their ſum you 
add half their Difference, that ſym will be the 
greater humber, whereby the two numbers ſought 


in this Q»eſt;on are found to. be 12and8; for 
12 8$=22 and 12—8=4. 


QVUVEST.G6. 


What 43 Numbers are thoſe, that if to the firft 
there be added 121 (or b) the ſum will be equal 
to the ſum of the firſt and ſecond ; and if to the 
ſecond there be added 121, the ſum will be equal 
* to donble the ſum of the firſt and third; and ifto 
the third there he addel 121, their ſum will be 
triple the ſum of the firſt and ſecond ? 

If for: the number ſought you pyt a, e, and y, 
iz, for the firſt number 2, for rhg ſecond e 

- an 


9. And both parts of the laſt 1 1 
J—= "a L 
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and for the third y, then whe Queſtion being. ab- 
ſtracted from words, may be ſtated thus, wiz. 


['Þ If abbey 

2. And ”; e-|b=24a*+-2y - 

3. And Yib=ger3 
What are the Numbers «ey ? 


RESOLUTION. 


- 4. By the tranſpoſition of y.in 


- firſt Equation,there ai ab —y=e 

eth , 

5. And if inſtead of e in the ſecond Equation you 
take what is equal thereto an the fourth, equa- 
tion, there ariſeth 


a-jb—y-rb=2a- 2y. + 


reduction will be 
7. And if igſtead of ge in the;third Equation ,you 
take the triple of what e.is found equalto, in 
the fourth ſtep, you will, find the following | 
Equation to ariſe, viz. | 
' Fb=3a-1-34- 1303): 


8. Which Equation after due ) 
reduction by tranſpoſition 64:1-2þ 
the quantities will be found oak bo 
tobe | 3... 


- 6. The laſt Equation after due } 2b=e+ 45 | 


Equation being divided by 
4, there ariſcth 


10 Then if inſtead of- 3y in 
the ſixth equation there be 


taken the triple of the lat- 22442] 3þ Yy 


ter part of the ninth equa- 
- "tion, there ariſeth , 
i1 Aﬀer due Reduction of 


the equation in the tenth U 
ſtep, the value of 2 will b wear” 


diſcovered, viz. 

12 Again, if inſtead of #«_: 

the 4ixth Equation you/ .. - | 
put the latter part of theY 26=2:4- 3y 
Eleventh Equation ,' there 00-7 V, 


ariſeth _ 

13 After due redudion of 
the equation in the twelfth\ 76 
itep, the value of y will be "Ft 


diſcovered to be ' 


14 And if for a and y in the : 
| Garth ſtep there be put = "Be MS 
their equals in the 11th ard, *? by 
13th ſteps there will ariſe 
15 The Equation in the laſt 5b 
ep being dulyreduced,will went 


diſcover the value of e, viz. 


From the -eleventh, thirteenth, and fifteenth 
ſeps is gathered this 


CANON. 


If the number given to be added tor the three 


numbers required be divided by 11, the Quo- 


' tient will give the firſt number, and, its Quin- 

tuple (or Produdt by 5) being divided by 1t, will 

gre the ſecong number, and its ſeptuple (or Py 
u 


4 [a6 
- 
: £0 
o 
- 


| 
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daft by 7) being divided by «1, will give the 
third number. \. K | 
. By which Canon the numbers required in the 
Queſtion are 11, 55, and 77, (the ſecond being 


' 5 times as much as the firſt, and the third is 7 


times as much as the firſt) which ſaid numbers 
will fatisfie the conditions of the Queſtion, as 


, will, appear by . 


2, Proof. 

11-F121=5577=1 32: 

Ao 55-þ IZI=2Xx1 1-+79==1 76; 
And 57-121=3x11-+55=198. 

F " which was to be done. 


QUEST." 5. 

What+ two numbers are thoſe that if to 10 
times the greater there be added fix times the le{- 
ſer, the ſum will be 228 (or 6b) and if from. 4 
times the greater yoo ſubtra& 2 times the leſſer, 
the remainder will be: 56 (ore )? For the two 
numbers put a and e, and then the foregoing, que- 
ny being abſtracted from words, may be ſtated 

uS. VIZ» | x ; 


1.If | 16a] 64h 
2 And 44— 2t=6 


What are the numbers 4 and «c ? 


FEEOLUTION... 
3 The firſt equation (accor- 
ding to the third Rule) be- 
ing multiplyed by 4, which 4047]-24c=4b 
is prefixed to 4 in the ſe- 
cond equation, produceth 


4 And 


436 Refilurionef Quetion, &c. Etap. it 8; fx 


4. And the ſecond F queton 
Theip multi 16. by 9h 
which is bag 16 to an the 
by + it produceth | 
if fram the Equation 
i the therhird ie Tos faera't F- 
the anti i *» ourt 
ep boctuls-ab 404 is found in 44e=qb—10e 

both, (according to the ſe-\ 
cond Rule F. there ariſcth, 

this equation,.viz.. 
6. Both parts of the equation 3p 


40a— 206==10s 


i -— fth ſtep, being divi- 
by- 44 the value of-e will 
iſcovered. to be 

het inſead of ae in the, 

{ide ſep; you Por double/. 

the latter part of the equa-/ 

Ki in the: ſixth ſtep, you} 

Ml boys this equation p 
8... The ſeve GR &> | 
ing duly red whe the yalueof > IN 

a will be irc dto be bf 0 


By the fixth and eighth ſte ſteps the numbers ſought 
are 18 and '$, which will anſwer the conditions of 
the Queſtion, as you may Prove by 


The Proof. 


*-\ ; 10x18} 6x8=228 . 
And 
4X18 — 2x8=56, 


—H=ie 


Sols Deco G hrs 4. 
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